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A BRIEF HISTORY OF THE DEPARTMENT OF SURGERY, 
UNIVERSITY OF LOUISVILLE SCHOOL OF MEDICINE 


D. P. Haut, M.D. 


Louisville 


The romance of Kentucky surgery is one made conspicious by brilliant achieve- 
ment which followed close on the establishment of the Commonwealth in 1792. 
From this sparsely settled frontier in America and the West came surgical 
triumphs which had a profound influence on the course of surgery. 

Walter Brashear (fig. 1), at Bardstown, Kentucky in August of 1806 did the 
first successful hip joint amputation in the world upon a mulatto slave boy, 17 
years of age. He was assisted by Dr. Burr Harrison and Dr. John Goodtill. At 
the Siege of Acre (1793), Baron Larrey, Napoleon’s Army surgeon did 70 ampu- 
tations, 2 of which were at the hip but neither patient survived. 

Ephraim McDowell (fig. 2) of Danville, Kentucky, (the son-in-law of Isaac 
Shelby, the first Governor of the Commonwealth), was born in Virginia in 1771 
and came to Kentucky when he was 12 years of age with his father Judge Samuel 
McDowell. He studied medicine for two years under the preceptorship of Dr. 
Alexander Humphreys at Staunton, Virginia. In 1792 he became a student of 
John Bell and enrolled at the University of Edinburgh remaining until the spring 
of 1793 but not graduating. On Christmas Day 1809 he operated upon Mrs. 
Jane Todd Crawford removing an ovarian tumor by celiotomy—the first success- 
ful ovariotomy in the world—thus becoming the Father of Abdominal Surgery 
Of this a London editor wrote, “A backwoods settlement of America—Kentucky 
—has beaten the Mother country, nay Europe itself, with all the boasted sur- 
geons thereof, in the fearful and formidable operation of gastrotomy with ex- 
traction of diseased ovaria.”’ 

It is my agreeable task to relate something of the glorious past of the surgical 
department of my Alma Mater and a bit of the lives of a few surgical teachers, 
who graced the halls of this Medical School. The great English friend of Colonial 
America, Edmund Burke, once said “People will not look forward to posterity 
who never look backward to their ancestors.” 

From the Department of Surgery of the University of Louisville School of Medicine 
and the University of Louisville Hospitals. 
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Fie. 1. Walter Brashear Fig. 2. Ephraim McDowell : 
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Fie. 3. Benjamin Winslow Dudley 


Among the eternal verities from the lips of William Osler, none is more pro- 
found than that concerning Universities—‘‘The great possession of any Uni- 
versity is its great names. It is not the “pride, pomp and circumstance” of an 
institution which bring honour, not its wealth, nor the number of its schools, 
not the students who throng its halls, but the men who have trodden in its 
service the thorny road through toil, even through hate, to the serene abode 
of Fame, climbing “like stars to their appointed height.” 
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Within the borders of this Commonwealth the first medical school west of the 
Allegheny Mountains was established, Transylvania University Medical School, 
1799. This proud institution of learning for many years was one of the most fa- 
mous schools of medicine founded during and shortly after the American War for 
Independence. It was here that Benjamin Winslow Dudley (fig. 3) did 225 
lithotomies with 222 recoveries. He was denominated the “Premier Surgeon of 
the West”’. It was he who made Kentucky the great mecca for students of medi- 
cine. 

Jillson in Flamma Clara Maturae Medicinae Kentuckienses aptly states that 
Dudley “unlike Drs. Brashear and McDowell, left no important original contri- 
bution to his profession; he had earned a most enviable reputation as a great 
teacher of medicine and a great practicing surgeon.” 

The University of Louisville School of Arts and Science was founded in 1798, 
the oldest municipal University in the United States of America. 

Louisville, because of its favorable location at the Falls of the Ohio, had in 
the middle eighteen-hundred and thirties risen to an important position in the 
Commonwealth of Kentucky, both as to population and location. This, coupled 
with a break in the medical faculty of Transylvania, eventuated in the charter- 
ing in 1833 and the founding in 1837 (sharing the years honors with the acces- 
sion of Victoria to the throne of England) of the Louisville Medical Institute 
(fig. 4). A very ornate and modern building was completed in 1838 by the City 
of Louisville, for occupancy by the Louisville Medical Institute. 

’ From its incipiency clinical lectures were delivered in the Louisville Marine 


Fia. 4. Louisville Medical Institute, University of Louisville 1838 


: 
& 


4 bu: 


m 0S * * (4061 - 0061) 


eS (£06/- 8681) 
LIFBLS 


speqsz (606! - 2681) 


269/109 


OOF - 6 


40 0691/09 1041080} <————— TYLIdSOH AVUD 
400415 029°" ** ($161 - S6Bt) 


40 100425 


TWLIASOH INIDIOIW 4O TOOHIS 


$19041$ Duo *** OO! ** (6061 - 0061) 
OSE 84008 - (£161) 
paioes - (0281) pus 


TMASINOT ALISUIAINA 40 TVLIGSOH 


(9¢@1) 
4208 Z//-2 404 $/0049S 1/0 pasn SOW 2771081007 
$929 0S t «zen 


FTTIASINO? JO STVLIdSOH 


(9940102) TWIIGIM TYNOILYM JTTIASINOT 
£06/ - 666: 
(9940192) LNIMLUVAIO “uns 


on 
1681 - 2997702 TWIIGIN ITNASINOT 


pasonpes: 
700! - 40 TOOWIS MOSUIIIIC 


on 


HALL 


(2061) (06 (e681) 


ALISHBAINN 


(2061 - £281) 
3NI9IG3W 40 3937109 IWiidSOH 


(8061 - £061) 
(2061) 
(8061) 3937109 ( (2061-6981) 


3937109 


on - 
3NIDIGAW 4O TOOHDS 


(6661 - £181) 


- 29277709 9143797 ONY JTIIASINGD 
(9061 - 
40 TOOH9S ANONLNIN 
36! - 9681. 90483 - 
JITUASING] 340 ALISUBAIN 40 aTIASINO] 100H9S 
(8641 pepunoy - Asoujwes 
JTUASINGT 40 ALISUBAINN 
SNIDIGSW 40 TOOHOS 


3THASING] 4O ALISUZAING) 


(2641 - 683) 
ALISUZAINN VINVATASNVML 


s 
ses 
2 
» 
= 
2 
| 


Operating Amphitheeter 


i 


113 Broedwoy 


50 bees... 


(1900-1907). . 


Feb. 1956 HISTORY OF THE DEPARTMENT OF SURGERY 163 


Hospital (Louisville General Hospital) and the City Workhouse, this school 
being one of the first in the United States to institute bedside teaching. 

The attendance at the Louisville Medical Institute grew rapidly. In 1840, of 
all the medical schools in the United States, the Medical Institute ranked third 
in attendance, being surpassed by the Universities of Pennsylvania and Transyl- 
vania. 

In 1846 the Louisville Medical Institute was rechristened the Medical De- 
partment of the University of Louisville and is now a keystone in this great 
University situated on Belknap Campus with its schools of Law, Arts and Sci- 
ence, Dentistry, Engineering, Music, Social Administration, Adult Education 
and the Graduate School. 

The first General Hospital in Louisville was founded in 1817 and was known as 
the Louisville or Marine Hospital (figs. 5, 6, 7), but it was not opened to patients 
until 1823. It contained 50 beds and one operating theatre. One finds from an 
article in the Louisville Public Advertiser of 1829 that medicine was being taught 
in this hospital before a school was founded in Louisville. “The undersigned 
proposes to take four more gentleman as students of physic; many advantages 
await the studious and investigating pupil in this interesting public charity. 
The faculty of this institution consist of three physicians and three surgeons, 
of whom, one of the former and one of the latter attend four months. Here, 
frequently, operations in surgery are made, consultations take place and inves- 
tigating with analysing discussions. On the medical side of the house, clinical 
observations will be made, not seldomer than twice a week. Fee (Annual) $50 
for instruction and the use of books. Young men.who are fond of pleasure will 
not be received. Only those whose habits are strictly correct will be taken. “B. H. 
Hall, M.D., Resident Surgeon.” 

During 1839 the first Clinical Amphitheater in the West was erected, seating 
400 students. The Master of American Surgery, Samuel David Gross, first oper- 
ated in this hospital in 1841 and taught daily within its walls until 1856. It was 
here he gathered material for his monumental treatise on surgery, which fathered 
a generation of surgeons. It was the first great American authority. In this 
venerable hospital Joshua Barker Flint, the first Professor of Surgery in the 
Louisville Medical Institute, used ether anesthesia, for an amputation in Decem- 
ber of 1846, the first ether anesthesia in the West. In 1835 the vaginal speculum 
was used here routinely by Henry Miller when it was unknown in many sections 
of our country. Henry Miller here used Chloroform in February of 1848 follow- 
ing its introduction by Sir James Y. Simpson in November of 1847. 

Tobias Gibson Richardson (fig. 8), a graduate of the Medical Department 
University of Louisville in 1848, was Demonstrator of Anatomy and Professor 
of Surgery in the University (Kentucky School of Medicine) and attending 
surgeon to this hospital. It was here he wrote the first anatomy published west 
of the Alleghenies, Richardson’s Elements of Human Anatomy, 1853. He later 
became Professor of Surgery and Dean of Tulane University of Louisiana. The 
first successful bilateral hip joint amputation, at one operation, was done in this 
hospital by Samuel B. Richardson in 1843. 

One of the first operations upon, and ligations of, the subclavian artery in 
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Fig. 5. Louisville or Marine Hospital, Circa 1823 
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Fia. 6. University of Louisville Hospital, Circa 1 


Fia. 7. Operating Theatre, University of Louisville, Circa 1886 
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America was performed in the theatre of the Louisville Marine Hospital in Oc- 
tober of 1832 by Dr. Alban Gold Smith, the assistant of the Immortal McDowell, 
for the relief of an axillary aneurysm. The patient was one Louis Vergue, a 
Spaniard. A Parrish aneurysm needle with cords of silk were used. It was said 
that hardly a gill of blood was lost, this one year prior to Valentine Motts much 
publicized ligation. 

John Allan Wyeth, (son-in-law of J. Marion Sims) a graduate of this school 
in 1869, while a student of David W. Yandell in this hospital, conceived the 


Fig. 8. Tobias Gibson Richardson 


Robert C. Coffey, a graduate of this school in 1892, while an intern in this 
hospital in 1893 conceived the idea which fostered his epoch making work on 
transplantation of the ureters into the colon. 

Fred Wharton Rankin, first conceived, planned and executed obstructive re- 
section of the colon in this hospital in 1923. This marked the greatest forward 
step in surgery of the colon to immediately follow the Mikulicz-Paul-Bloch pro- 
cedure. 

The surgical arena, hallways and wards of this University hospital have 
echoed the voices of many an honored guest, all masters of our Craft. Some have 
operated, others lectured, all brought knowledge, wisdom and inspiration fired in 
the crucible of surgical experience. 

To enumerate a few, many so far in time—and—yet so near among us today 
were August Martin of Berlin and Thomas Annandale from the Heart of Mid- 
lothian. Chicago sent a galaxy of her stars, such as Christian R. Fenger, Albert 
J. Ochsner, John B. Murphy and Allen B. Kanavel, all scarlet robed and steeped 
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idea of an ingenious method for bloodless amputation, that of Wyeth Pins. 
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in the knowledge of their guild. Joseph Eastman and Miles F. Porter of Indiana 
with Joseph Ransohoff, Phineas Connor and Rufus Bartlett Hall of the Queen 
City, because of nearness, came at every beck and call. Nashville loaned Paul 
F. Eve and at a later date William D. Haggard presided at many clinical dis- 
cussions. Baltimore dispatched the learned William S. Halsted and Howard A. 
Kelly to this blessed site of mercy to proclaim a new surgery born of meticulous 
care. George Ben Johnson, Hunter McGuire and Shelton Horsley brought to this 
hospital their polished views from the Old Dominion. Joseph (Uncle Joe) and 
Mordecai Price, J. Chalmers Da Costa and John B. Deaver, journeyed here from 
the Quaker City and conducted clinics which were patterns in surgical educa- 
tion. 

Let me tell you something of the lives of a few professors in the surgical de- 
partment of the University of Louisville whose accomplishments qualified them 
for fellowship in The School of Surgical Prophets. 

Joshua Barker Flint (1801-1863) (fig. 9), a native of Massachusetts, 
received his A.B. degree at Harvard College in 1820 and his M.D. degree from 
Harvard Medical School in 1825. He was the first Professor of Surgery in the 
Louisville Medical Institute (University of Louisville), 1837. Flint was the first 
surgeon to use ether as an anesthetic in the West, 1846. Dr. Flint was a charter 
member of the first organized medical society in Louisville, the College of 
Physicians and Surgeons 1838. He was the author of An Introductory Course in 
Surgery and Sketches of Military Surgery both published in 1852. He was a founder 
of the State Medical Society of Kentucky and its President in 1859. He was a 
founder of the American Medical Association in 1847 and, as a delegate from 
Kentucky in 1852, proposed to amend the Constitution so as to provide for the 
establishment and maintenance of a quarterly journal. 

Samuel David Gross (1805-1884) (fig. 10), a native of Easton, Pennsyl- 
vania, received his M.D. degree from Jefferson Medical College in 1828. He was 
the second Professor of Surgery in the Louisville Medical Institute (University 
of Louisville) from 1840 to 1856. During this period, with his colleagues in the 
University, Daniel Drake and Austin Flint Sr., Louisville became the medical 
center of the West. He was a founder of the. Kentucky State Medical Society in 
1851 and its President in 1854. In 1851 he published Diseases, Injuries and Mal- 
formations of the Urinary Organs, followed in 1854 by Foreign Bodies in the Air 
Passages. Most of the basic clinical work on his System of Surgery was done while 
a member of the faculty of the University. Dr. Gross was a founder and first 
President of the American Surgical Association 1880. He was elected President 
of the American Medical Association in 1868. 

David W. Yandell (1826-1898) (fig. 11), a native of Craggy Bluff, Ten- 
nessee attended Centre College of Kentucky and received his M.D. degree from 
the University of Louisville in 1846. He was a graduate student in Europe dur- 
ing 1847 and 1848. Dr. Yandell was Professor of Surgery in the University of 
Louisville from 1869 to 1898. He was assistant and chief of clinic for Samuel D. 
Gross in the University from 1848 to 1856. During this period he established the 
Stokes Free Dispensary to enhance outpatient teaching. During the War be- 
tween the States Dr. Yandell became Medical Director of the West for the Con- 
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“We. 11. Devid W. Fic. 19. William L. Rodman 


federate Army and served under General Albert Sidney Johnston at the battles 
of Chickamauga, Murfreesboro and Shiloh. He attended General Johnston at 
the battle of Shiloh for a wound of the femoral artery. In 1870 he became editor 
of the American Practitioner, later the American Practitioner and News. He 


Fie. 9. Joshua B. Flint Fig. 10. Samuel David Gross 


168 D. P. HALL Vol. 22 


published a surgical classic, A Report and Analysis of 415 Cases of Tetanus. Dr. 
Yandell was founder of the Louisville Surgical Society in 1890, President of the 
American Surgical Association in 1889 and President of the American Medical 
Association in 1871. 

William L. Rodman (1858-1916) (fig. 12), a native of Kentucky, received 
his A.M. degree from the Kentucky Military Institute in 1877 and his M.D. 
degree from Jefferson Medical College in 1879. He received an M.D. degree ad 
eundem from the University of Louisville in 1889 in the same class with Dr. 
Simon Flexner. Dr. Rodman was the first intern in Jefferson Hospital from 1879 
to 1880 where he came under the influence of Gross the Elder and Gross the 
Younger. In 1882 he became the assistant of David W. Yandell at the Univer- 
sity of Louisville serving in this capacity for seven years. He was Professor of 
Surgery in the University of Louisville and the Kentucky School of Medicine 
from 1891 to 1898. Dr. Rodman founded the National Board of Medical Exam- 
iners in 1915. He was a member of the Southern Surgical Association, Fellow of 
the American College of Surgeons and served on the Board of Governors in 1915. 
Dr. Rodman was elected President of the American Medical Association in 1916. 

Lewis Samuel McMurtry (1850-1924) (fig. 13), a native Kentuckian, was 
born at Danville, the home of the Immortal McDowell. He received an A.B. 
degree from Centre College of Kentucky in 1870 and his M.D. degree from Tulane 
University of Louisiana in 1873. This was followed by a service as chief resident 
in the Charity Hospital, New Orleans. Dr. McMurtry spent some time as as- 
sistant to Mr. Lawson Tait (he of the Staffordshire knot fame) at Birmingham, 
England. He was Professor of Abdominal Surgery in the University of Louisville 
and the Hospital College of Medicine from 1893 to 1924. He was President of the 
Kentucky State Medical Society in 1889, of the Southern Surgical Association 
in 1891 and of the American Association of Abdominal Surgeons in 1893. Dr. 
MeMurtry was a Fellow of the British Gynecological Society and the American 
Surgical Association. He was a founder in 1913 of the American College of 
Surgeons and served as a Governor. In 1905 he was President of the American 
Medical Association. 

Joseph McDowell Mathews (1847-1928) (fig. 14), a native Kentuckian 
and kinsman of Ephraim McDowell, received his M.D. degree from the Uni- 
versity of Louisville in 1867. He became convinced of the neglect in treatment of 
rectal diseases and in 1877 became a house student of Mr. Allingham at St. 
Mark’s Hospital in London where he remained through 1878. In 1880 he became 
Professor of Surgery in charge of rectal diseases at the University of Louisville 
(Kentucky School of Medicine), this being the first separate department in a 
medical school devoted to rectal surgery. Dr. Mathews was the author of one of 
the first American textbooks on rectal diseases, The Rectum, Anus, and Sigmoid 
Flexure, 1893. He received an LL.D. degree from the University of Pennsylvania 
and was President of the Kentucky State Medical Society in 1898. Dr. Mathews 
organized the American Proctologic Society in June of 1899 and was made Presi- 
dent of the American Medical Association in 1899. He is generally known as the 
Father of Modern Proctology. 

Irvin Abell (1876-1949) (fig. 15), a native Kentuckian, received an A.M. 
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Fig. 13. Lewis Samuel McMurtry 


Fig. 15. Irvin Abell 


Fie. 14. Joseph MeDowell Mathews 


Fig. 16. Fred W. Rankin 
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degree from St. Mary’s College and his M.D. degree from the University of 
Louisville in 1897. From 1897 to 1898 he was an intern in the Louisville General 
Hospital which was followed in 1899 by graduate studies at the University of 
Marburg. Dr. Abell was Professor of Surgery in the University of Louisville and 
Louisville Medical College from 1904 to 1949. He saw service in France during 
World War I. Dr. Abell was the recipient of honorary degrees from the Uni- 
versity of Louisville and Marquette University. He was President of the South- 
ern Surgical Association in 1925 and of the Kentucky State Medical Association 
in 1926. Dr. Abell was a member of the American Urological Association and the 
Southeastern Surgical Congress. He was a fellow of the American Surgical 
Association and the American College of Surgeons of which he was President in 
1946. The Royal College of Surgeons of England honored him with fellowship 
in 1947. Dr. Abell was a member of the International Society of Surgery (Société 
Internationale de Chirurgie) and was President of the American Medical Asso- 
ciation in 1938. 

Fred Wharton Rankin (1886-1954) (fig. 16), was a native of North Caro- 
lina. He received an A.B. degree at Davidson College in 1905 and an M.D. 
degree from the University of Maryland in 1909, followed by an A.M. degree 
from St. John’s College in 1915. He was an intern and resident in the University 
of Maryland Hospital from 1909 to 1912 following which he was associate in 
surgery until 1916. Dr. Rankin was a fellow in surgery at the Mayo Clinic in 
1916 to 1922. In 1926 he became Associate Professor of Surgery at the Univer- 
sity of Minnesota, Mayo Foundation and chief of a surgical section until 1933, 
He was Professor of Surgery in the University of Louisville from 1933 to 1954. 
During World War I he served 17 months in France as a Major in the medical 
corps attached to Base Hospital No. 26. In World War II Dr. Rankin was Chief 
Consulting Surgeon to the Army of the United States with the rank of Briga- 
dier General. He was the author of 300 papers and a textbook on Surgery of the 
Colon and Rectum. Dr. Rankin was a member of the American Proctologic So- 
ciety and the French Academy of Surgery. He received honorary degrees from 
Davidson College, University of Maryland, University of Kentucky, North- 
western University, Temple University and -the University of Louisville. Dr. 
Rankin was President of the Southern Surgical Association in 1937 and the 
American Surgical Association in 1949. He was a member of the Society of 
Clinical Surgery, Western Surgical Association and the Visiting Surgeons Club. 
Fred Rankin was a fellow of the International Society of Surgery (Société In- 
ternationale de Chirurgie) and President of the American College of Surgeons in 
1954. In May of 1954 he was honored by fellowship in the Royal College of 
Surgeons. He served as President of the American Medical Association in 1942. 

Many who are now active on the American surgical scene remember Louis 
Frank, George A. Hendon, J. Garland Sherrill, John R. Wathen, W. Barnett 
Owen, Granville Hanes and Owsley Grant. To many they were “As a lamp unto 
their feet and a light unto their path’’. All had been reared in the waning shadow 
of one school of thought, that founded on clinical observation, but all were 
spared by time like Moses, to see the promised land, where more accurate scien- 


Feb. 1956 HISTORY OF THE DEPARTMENT OF SURGERY 171 


tific knowledge prevailed. Of this coterie, one is wont to say as Simeon of old, 
“Lord, let now thy servants depart in peace.” 

The pioneer surgical department of the University of Louisville reveres its 
early surgical teachers whose bright stars now gleam in the diadem of surgical 
immortality; men of energy, wisdom, ability and impressive personality, whose 
teaching molded surgical thought west of the Alleghenies. 

It is hoped that the Department of Surgery of the University of Louisville will 
continue to follow the “Star of Empire” ‘Til moons shall wax and wane no more.” 


Suite 519-520 Heyburn Bldg., Louisville, Ky. 
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SELECTIVE IRRADIATION OF LYMPH NODES BY INTERSTITIAL 
INJECTION OF RADIOACTIVE COLLOIDAL GOLD 


Haroip F. Bere, M.D., M. CuristopHerson, M.D. 


Louisville 


More effective methods of delivering ionizing radiations are continually being 
investigated. Conventional external beam therapy has obvious limitations, such 
as the extent of the area requiring treatment, tolerance of adjacent organs and of 
the skin, and the total body radiation effect. From a theoretic consideration a 
method of selectively irradiating a group of lymph nodes without due concern 
for skin and other organs would be ideal. For this reason we have investigated 
colloidal Au'* with respect to lymph node localization and effect following in- 
terstitial injection into various organs or tissues. 

The isotope is a colloidal solution of particle sizes ranging from 0.003 to 0.004 
microns. It has a half-life of 2.7 days and emits strong beta rays (0.97 MEV) 
which penetrate less than 1 mm. as well as less energetic gamma rays (0.41 
MEV). These properties make it a suitable isotope for our purpose. 

When a colloidal solution of such particle size is injected interstitially, the 
particles are mobilized to the lymph nodes draining the site, and here they be- 
come concentrated and remain. Thus we have a phenomenon which is, in some 
respects, analogous to the selectivity of the thyroid gland for iodine. It would 
then follow that if a radioactive colloidal solution were injected interstitially, 
radioactivity would likewise concentrate in the regional lymph nodes and selec- 
tively irradiate them. 

When the fundus of the urinary bladder of dogs was injected with 5 m. of 
Au'® in 5 ec. of N. saline, the regional lymph nodes concentrated the isotope, 
whereas the liver, spleen and other organs had very low activity counts. The 
bladder wall tolerated this amount of radiation without undue damage. Radia- 
tion changes were produced in the nodes and at the injection site.1 

Hahn and Carothers* demonstrated that radioactive colloidal gold, when in- 
stilled in the lung, drained very slowly to the regional lymph nodes, taking from 
10 days to 2 weeks, and thus was unsatisfactory for delivering effective radia- 
tion. On the other hand, silver coated radiogold was found to reach the lymph 
nodes in significant amounts after 5 days.’ It seemed logical then to compare the 
effects of intrabronchial instillation with intrabronchial injection of Au™. 
Twenty dogs were used in the instillation experiment. Doses ranging from 2 me. 
to 35 me. of Au!’ were instilled into a segmental bronchus by means of a ureteral 
catheter inserted through a bronchoscope. The head of the dog was elevated 12 

From the Departments of Surgery and Pathology, University of Louisville School or 
Medicine, Louisville, Kentucky. 
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Activated at Oak Ridge, Tennessee. 


172 


i 


Feb. 1956 SELECTIVE IRRADIATION OF LYMPH NODES 173 


inches, and the dog was kept in this position for several hours to avoid reflux of 
the solution. Examinations were made at intervals ranging from 5 to 61 days. 
Assay for radioactivity showed extremely high concentrations in the segment of 
the lung into which the solution had been instilled. High levels also were found 
in some of the hilar lymph nodes. The uptake in other areas of the animal was 
very low. In the long term animals histologic changes were present indicating 
radiation effect. 

Thirty-eight dogs were subjected to direct injection of the isotope into the 
submucosa of the right intermediate bronchus. In these animals the concentra- 
tion of radioactivity in all the hilar lymph nodes was consistently high, whereas 
the uptake in the lung was minimal and that of the liver, spleen, bone marrow 
and other organs extremely low.? 

Similar results were obtained when the superior mammary gland of the dog 
was injected with Au™; that is to say, the gold was mobilized and concentrated 
in the regional lymph nodes, and the remainder of the organs were spared radia- 
tion. 

Several other considerations are immediately brought to mind. Since the iso- 
tope has a half-life of only 2.7 days, effective radiation would require rapid trans- 
port from the injection site to the nodes. In studies on the lung and breast it 
was demonstrated that effective concentrations reached the nodes within 3 or 
4 hours after injection, which is well within the short half-life of the isotope.’ 
The problems perhaps more germain to the possible therapeutic application of 
this method of delivering radiation, are: What effect does Au" have on the lymph 
nodes and, will the local site of injection tolerate doses of sufficient magnitude to 
produce suitable radiation effect on the nodes? In order to answer the second 
question in reference to the bronchus it was found that up to 100 me. of Au’ 
was tolerated at the site of injection, indicating that mobilization was extremely 
rapid. In no instance in a series of 9 dogs did the bronchial wall slough. On the 
other hand, the mammary gland of the dog did not tolerate doses of this mag- 
nitude. Sloughing of the injection site occurred very often when more than 50 
me. of the isotope was injected. Even with 10 me. to 20 me. depilation of the 
area occurred, and histologic evidence of severe radiation reaction was the rule. 
It should be pointed out that mammary injection in the dog for all practical 
purposes amounts to subcutaneous injection since the gland in the nonlactating 
female dog is very small. Theoretically, at least, the same dosage dispersed 
throughout a larger gland might prevent this untoward effect. The difference 
between the tolerance of the bronchus and the mammary gland is a puzzling 
problem, but at least in part might be explained by the more rapid mobiliza- 
tion of the isotope in the submucosa of the bronchus as compared to the breast, 
or subcutaneous tissue. 

Another series of experiments was carried out to determine if the mammary 
gland would better tolerate the isotope if it were injected in fractionated doses. 
Although the tolerance was somewhat better when this method was used, the 
effect on the lymph nodes was not nearly so marked as when a comparable single 
dose was utilized. 
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The proximity of the injection site to a given node or group of nodes would 
seem to be of some importance since we were able to obtain much higher counts 
in the internal mammary lymph nodes if the intercostal muscles, rather than the 
mammary gland, were injected with comparable amounts of the isotope. 

The above studies indicate that it is feasible to irradiate lymph nodes in the 
manner outlined. However, they give little information as to the effect of the 
ionizing radiations on the nodes, which, after all, is the most important consid- 
eration. In order to study this problem histologic sections and autoradiograms 
were made on the nodes whenever possible. In all, some 600 separate lymph nodes 
were examined in this manner. The time interval from injection to examination 
varied from 1 hour to 25 weeks. The dose of isotope used varied from 2 me. to 
100 me. Fractional injections were compared to single injections, and the effect 
of blocking the afferent lymphatics on subsequent radiation was studied. 

Autoradiograms showed darkening of the emulsion within 3 hours of injec- 
tion (fig. 1). Rarely was the distribution diffuse throughout the node when 2 
me. to 5 me. of Au’ was used. As larger amounts of the isotope were given and 
as the sacrifice time increased, distribution became more generalized throughout 
the individual node (fig. 3), but only when 30 me. or more, in the case of the 
intramammary injections, were used was the distribution diffuse in the average 
node (fig. 4). For the most part, even when high activity counts were obtained, 
the distribution of radioactivity as measured by the autoradiogram was spotty 
throughout any given node. 

Histologic sections showed little change which could definitely be attributed 
to irradiation before 24 hours. Within 1 week radiation necrosis was encountered, 
and with the exception of the high level mammary injections this necrosis was 
patchy although often extensive (fig. 2). After 3 weeks the usual picture was one 
of extensive necrosis and scarring of the node with focal areas of apparently un- 
involved tissue remaining. The gold was visible as black, particulate matter 
usually within reticular cells, so that there was a check on the physical intra- 


Fria. 1. Autoradiogram of right latissimus dorsi lymph node 3 hours after-intramammary 
injection of 2 mc. of Au'®*. Magnification X8. 
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Fig. 2 Fie. 3 
Fig. 2. Right axillary lymph node 13 days after 10 me. injection of Au'®’ into right mam- 
mary — The pattern of necrosis follows the distribution of radiation shown in figure 3 
H. & E. Magnification X8. 
Fig. 3. Autoradiogram of node shown in figure 2. Ninety-six hour exposure. Magnifica- 


tion X8. 


nodal distribution of the isotope (figs. 5 and 6). As would be expected, deposits 
were heavy in the necrotic areas and in the radiation scars; the unaffected areas 
contained no visible gold. This particle distribution coincided with the auto- 
radiographic distribution of activity as well as with the pattern of necrosis. 

The exception of the rule of uneven distribution was found in the axillary lymph 
nodes of dogs receiving 50 mc. or more of Au" in the mammary gland. Here, 
total nodal necrosis or near total necrosis was obtained, but it must be remem- 
bered that the animals tolerated this amount of isotope poorly at the injection 
site. 

It would seem then that “blocked” afferent lymphatics do not explain the more 
or less uneven distribution usually encountered when small doses of isotope are 
injected. This observation was borne out by injecting 2 me. of Au’ at weekly 
intervals. Although complete necrosis was rarely obtained, autoradiographic 
studies and counts demonstrated some activity in areas removed from the areas 
of necrosis produced by the previous radiation several weeks earlier. We also 
found that if the nodes were first damaged by 20 me. to 30 me. of Au'® and sub- 
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Fia. 4. Autoradiogram of right axillary lymph node 1 week after injection of 30 me. of 
Au! into right mammary gland. There is good distribution of radioactivity and almost 
complete necrosis. 


sequently 2 me. was injected the counts following the second injection were com- 
parable to normal animals receiving 2 mc. of the isotope. How particles of gold 
circumvent radiation scars to reach new regions in the nodes is not known. It 
does appear, however, that the total mass of colloid available is a more important 
factor in intranodal distribution than blocked lymphatics. 

The possibility that neoplastic involvement would prevent the entrance of the 
colloid into a given node is certainly a real one. Whether or not this will prevent 
suitable radiation by this modality remains to be proved. Sherman, Bonebrake, 
and Allen* have utilized parametrial injections of radioactive colloidal gold in 
treatment of cancer of the cervix. They state that the parametria and regional 
lymphatics could be adequately irradiated by this method. It will require much 
more data, however, to adequately evaluate this adjunct to therapy for cervical 
carcinoma. It would seem unlikely that enough radiation could be delivered to a 
lymph node containing large cancer deposits to sterilize the tumor.*: 7° Un- 
satisfactory uptake in such nodes has been demonstrated by several workers. 
However, it is conceivable that small foci of cancer could be surrounded and de- 
stroyed. 
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Fie. 5 Fia. 6 


Fia. 5. Right axillary lymph node 6 weeks after intramammary injection of 47 mc. of 
Au!®8, Necrosis involves the capsule as well as the node. Deposits of gold show up as black 
pigment. No lymphoid tissue remains. 

Fia. 6. Obliterative vasculitis, scar tissue and distribution of gold particles are shown. 
There is no residual lymphoid tissue. 


SUMMARY 


When colloidal Au is injected interstitially, the radioactive particles are 
mobilized and concentrated in the regional lymph nodes. The colloid is present 
in appreciable amounts in the nodes within 3 hours after intramammary or 
intrabronchial injection. This is well within the half-life of the isotope. Radia- 
tion changes of varying degrees can be produced within the lymph nodes. The 
extent of the change is dependent on the proximity of the nodes to the injection 
site and the amount of isotope injected. The tolerance level of the injection site 
restricts the amount of Au’ that can be used to effect radiation necrosis of the 
node. The tolerance varies from organ to organ and probably is dependent to some 
extent on the rapidity and completeness of mobilization. There is no appreciable 
dissemimation of the isotope to other organs of the body and no untoward effects 
have been found in the liver, spleen or bone marrow. The avidity which lymph 
nodes have for colloidal Au'® when it is injected in this manner offers an addi- 
tional method for delivering ionizing radiations. The failure to obtain an even 
distribution of the colloid in all nodes draining a given area and the probability 
that metastatic cancer would obstruct some of the afferent lymphatics and thus 
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prevent effective irradiation of the lymph nodes, are factors which one might 
expect to limit the clinical success of this modality of therapy. 


Depts. of Surgery and Pathology 
University of Louisville School of Medicine 
Louisville, Ky. 
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OVARIAN TUMORS: A FIVE YEAR STUDY (1949-1954) IN FOUR 
LOUISVILLE HOSPITALS 


W. O. Jonnson, M.D. 
Louisville 


Educational programs stress early diagnosis and treatment of cancer, and with 
all of our facilities used, I have been distressed by the failure to make significant 
progress in the early diagnosis and treatment of primary ovarian malignancy. 

If we look at the comparative chart of diagnostic aids, we find that the ovary 
is inaccessible to the usual diagnostic methods, and is silent in its early symptoms. 
It is only accessible by palpation and paracentesis, and both of these methods 
may be rather late in findings (fig. 1). 

Material for this study was taken from hospital records during the period Jan. 
1, 1949 to Jan. 1, 1954. They were patients who had been operated upon in four 
Louisville Hospitals, namely, Kentucky Baptist, Norton Memorial Infirmary, 
St. Joseph’s Infirmary, and Louisville General Hospital. During this period of 
time there were 20,514 surgical patients operated upon, of which 9.4 per cent had 
ovaries removed (2,184 cases). In this group there were 1,988 benign ovarian 
cysts and 198 malignancies. Seventeen and three-tenths per cent of the genital 
malignancies were found in the ovary, which is slightly over the 15 per cent 
general average. Sixty-seven per cent of the ovarian neoplasms were benign. 

These cases were carefully selected on the basis that the primary indication 
for operation was the ovary, or the ovary was second in the diagnosis chart and 
was removed. Ovarian cysts which were the result of disease in the pelvis, such 
as inflammatory disease and endometriosis, were eliminated from this study. 
The attempt was made to get the relationship between physiologic ovarian cysts 
and the true ovarian neoplasms. 

The average age of the patients who had cancer in this series was 47.2 years, 
and 73 per cent of the patients who had cancer were over 40 years of age. Sixty- 
one and eight-tenths per cent of the benign ovarian cysts appear before the 
patient becomes 40 years of age. There is no cancer age, but the age at which the 
growth appears is significant (fig. 2). 

Symptoms of pain were predominant. Bleeding from the vagina and abdominal 
masses were next, and these were 10 per cent more prevalent in the benign 
growths than in the malignant ones. The one outstanding finding in women with 
cancer of the ovary was abnormal distention and pressure in over 31 per cent of 
the patients. This is not an early sign. Seven per cent of the patients had no com- 
plaints and were picked up on routine examination (fig. 3). 

Ovarian cysts with symptoms lasting from 6 months to 3 years are usually 
benign, in contrast with the fact that 59.4 per cent of the patients who had malig- 
nancies had symptoms for less than 3 months. Because of the short duration of 
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the symptoms the patient does not consider them significant and they usually are 
attributed to menopause or old age. As a result, 8.5 months is the average time a 


patient delays before treatment in carcinoma of the ovary (fig. 4). 


The size of the ovarian cysts is of great importance. In this series the measure- 
ments were taken from the pathologic reports on the cases, and these measure- 
ments usually are 1 cm. smaller than the estimated measurements at the time of 
the operation. Sixty-one and eight-tenths per cent of the benign cysts were 
under 5 cm in diameter, and 74.8 per cent were under 8 cm in diameter. Fifty- 
one and three-tenths per cent of the measurements of malignant cysts that were 
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Fig. 4 


recorded were over 12 cm in diameter. Nineteen and nine-tenths per cent were 
larger and were ruptured in removal and could not be measured after removal. 
We speak of 7.5 cm in diameter as the point to consider the size of the ovary as 
an indication for removal, and in this study 74.8 per cent of those removed were 
under 8 em (fig. 5). 
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There are other factors to be taken into consideration: 
1. Does the cyst change in size with menses? 
2. Tension of the cyst, thickness of wall. 
3. Mobility of the cyst. 
One can infer that the shorter the duration of the symptoms, the larger the cyst, 
and the older the person, the greater is the chance of the ovary’s being malignant. 
Additional findings in this study (fig. 6): 
1. Twenty-three per cent had associated uterine fibroids. 
2. Fourteen per cent, in spite of selection of cases, had endometriosis. 
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TYPES OF CYSTS 
Benign Malignant 
SEROUS CYST 
FOLLICLE 56.8% ADENOCARCINOMA 
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LUTEUM 33.0%7 785%] ADENOCARCINOMA 770% 
PSEUDOMUCINOUS 
CYST ADENOCARCINOMA 
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SEROUS 57% | CARCINOMA 12% 
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DERMOID 4.9% | MALIGNANT 3% 
PSEUDOMUCINOUS 55.0% | CELL 5% 
FIBROMA 3.0% | DYSGERMINOMA 3% 
PAP.CYST ADENOMA =: 1.8% | KRUKENBURG ™% 
PAPILLOMA Stage 15% 
Stegs ---------- 14% 
THECOMA 0.5%] Stage IW---------- 60% 
Fig. 7 


The average in private hospitals was around 27 per cent and in the General 
Hospital is 2 per cent. 

3. Thirteen and seven-tenths per cent had chronic salpingitis and evi- 
dence of pelvic infection. 

4. Two and three-tenths per cent had twisted pedicle cysts. 

5. One and three-tenths per cent had residue of ectopic pregnancy. 

6. Two and four-tenths per cent had cervical polyps. 

Examination of the types of cysts found (fig. 7): 

1. Fifteen hundred and ninety-five—physiologic or simple retention cysts. 

2. Three hundred and ninety-one—benign neoplasms. 22.6 per cent of 
the dermoid and papillary cysts were bilateral. 

3. One hundred and ninety-eight malignant cysts—of which 60 per cent 
were Stage IV when first seen; 70 per cent of the malignant cysts were 
serous or pseudomucinous papillary cysts adeno-carcinoma. 

4. Twelve per cent were granulosa cell. 

5. Seven per cent were Krukenberg’s tumors or secondary malignancies. 

In the malignant ovary it is important to classify in stages when the patient 
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CLINICAL GRADES - CARCINOMA OF OVARY 
srace 1 Tomar completely removable, without evidence 
srace x amovabie, coherent ag 
STAGE Tumor only partially removable. 

STAGE IV Only biopsy can be taken. Diffuse involvement. 


Fie. 8 


was first seen, and in this series, as near as possible, the staging was as follows 
(fig. 8): 

Stage I—14.6 per cent 

Stage II—13.6 per cent 

Stage III—11.1 per cent 

Stage IV—460.0 per cent 
This clinical grouping is important in making a prognosis for the average pa- 
tient. 

Stage I—38 months average expectancy of life. 

Stage II—36 months average expectancy of life. 

Stage III—20 months average expectancy of life. 

Stage IV— 5 months average expectancy of life. 
Eighty-four and three-tenths per cent of the patients were found to be hopeless 
when the diagnosis was first made. 


DISCUSSION 


Carcinoma of the ovary is still one of the least curable of cancers of the female 
genital tract. This study shows vividly how difficult it is to make an early diag- 
nosis. The growths are inaccessible and symptoms do not appear until late. 
Even routine periodic check-ups aid very little, but should be continued. 

Apparently, once malignant changes occur in the ovary, they grow very rapidly 
and symptoms are few and silent. We therefore are not making any earlier diag- 
nosis in cases of ovarian cancer, but from the statistics, we are taking out too 
many ovaries that do not need to be taken out and that will not develop into 
carcinoma. Of the 2,184 benign ovarian cysts removed in the four hospitals, there 
were only 391, or 5.6 per cent of the cases that were cysts of benign neoplastic 
growths, the rest being physiologic cysts that did not need removal. Only 14.4 
per cent of these were over 8 cm. in diameter, or if we look at it in another way, 
only 6 per cent of the cysts removed were potentially malignant and only 14.4 
per cent of them were over 8 cm. in diameter. 

If we consider the breast cysts, only 15 per cent of those removed are malig- 
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nant, and 85 per cent, are benign. Do we advocate the removal of all breasts 
because they may have or may develop malignancies? In the thyroid, 12 to 22 
per cent of the cases now reported are malignant, and except for the papilliferous 
growths, they are more malignant and harder to cure than the breasts or ovaries. 
Do we advoeate the removal of all thyroids after the patient is 40 years of age? 
No, we advocate removal of nodulated growths for pathologic examination, and 
keeping a close watch on the thyroid thereafter. Likewise, in the ovaries we should 
be meticulous in our study of the pelvis, watching small cysts under 5 to 8 cm 
in diameter, and if there are changes in the cyst, it should be removed for patho- 
logic examination, expecially while the patient is in the child bearing ages and 
later. The risk of developing malignancies in the normal ovary after hysterectomy 
is so small that the benefits derived by leaving them over-shadow the risk taken. 
There was one case, such as this, found in the 198 malignancies. 

The treatment of ovarian malignancy is primarily surgery, and if adequate 
surgery can be performed, it offers a fairly good prognosis, regardless of the 
histologic type or degree, when it can be removed entirely and is limited to Stage I. 

Adequate surgery should consist of bilateral salpingo-oophorectomy and com- 
plete hysterectomy when possible in all ovarian malignancies. Sometimes, re- 
moval of the omentum in the advanced malignancies helps to reduce the recur- 
rent acites. 

Gland dissection is seldom feasible in patients with extension and probably 
is of little benefit. The grading of ovarian malignancies aids in the prognostica- 
tion. Radiation therapy is recommended by most of the authorities in the country 
today, even though in carcinoma of the ovary it is not especially sensitive. His- 
tologic examination cannot predict with any certainty what effect radiation will 
have on the implants, whether it slows or retards the process of extension. 
Radioactive gold has proved valuable in cases of recurrent acites. 

Certain inescapable fatalistic conclusions come from such a study, showing 
clearly that our present detection methods for pathologic ovarian cysts are as 
yet far from adequate. 

The problem of the neoplasms of the ovary should never be discussed in gen- 
eral. It is far too large, complicated and unrelated to draw satisfactory or reliable 
conclusions. All granulomous cells should be discussed together and compared, 
just as dermoids can be compared only with dermoids. Only then can we make a 
comprehensive, informative, reliable comparison. 

The future will give us a method of making a chemical or histologic diagnosis 
before the onset of clinical symptoms, and thereby solve this discouraging prob- 


lem. 
SUMMARY 


A study of 2,384 cases of ovarian cysts which were removed in four hospitals 
in Louisville between 1949 and 1954 has been made. 

We find a paucity of early diagnostic criteria. Sixty per cent are advanced 
carcinomas before being seen, due to ignorance, laziness, superstition and pro- 


crastination. 
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The outstanding symptom of malignancy is abdominal distention and tender- 
ness in women over 47 years of age, with short duration of symptoms, while in 
benign cysts, 61.8 per cent are found before 40 years of age. 

Seventy four and eight-tenths per cent of benign cysts are under 8 cm in 
diameter, while 71.5 per cent of malignancies are over 12 cm. in diameter. 

Seventeen hundred and ninety-five were physiologic cysts, 391 were benign 
neoplasms of primary ovarian organ, and were 17.6 per cent were genital neo- 
plasms. 

Eighty four and seven-tenths per cent of the neoplasms were hopeless when 
first found. Twenty per cent have 5 years arrests with treatment. 
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ANESTHETIC COMPLICATIONS IN PEDIATRIC THORACIC 
SURGICAL PATIENTS 


Rosert P. Beraner, M.D. 
Louisville 


The infant or child who is subjected to a thoracic surgical procedure presents 
problems which are not encountered in other patients. The vital processes of 
respiration and circulation are embarrassed by both the anesthesia and the surgi- 
cal procedure, as well as by the condition requiring surgery. The ordinary signs 
of anesthesia are obscured. Adequate ventilation may be impossible if satis- 
factory operating conditions are provided. Temperature regulation and blood 
replacement are sometimes unsatisfactory. Postoperative complications may not 
be diagnosed until they are of major consequence in children who cannot or will 
not complain of early symptoms. 

In a series of 154 consecutive pediatric patients (table I), subjected to thoracic 
surgical procedures, the following complications were noted during surgery (table 
II). 

The most common complications were cardiac arrhythmias, usually due to 
manipulation of the heart or lungs, or to traction on mediastinal structures. 
These disappeared if operation was discontinued. If it seemed impossible to 
change the surgical approach, a small dose of atropine, injected intravenously, 
effected a return of a regular, although more rapid, heart rate. 

Four episodes of cardiac arrest were seen. One was due to traction on a dermoid 
tumor that was adherent to the pericardium. The patient, a 20 month old female, 
continued to make respiratory movements throughout 5 minutes of cardiac 
“massage’’, although the heart remained flaccid. When 0.2 mg. of epinephrine 
was injected into the right ventricular cavity, the heart leaped convulsively and 
then began to beat regularly. The second cardiac arrest occurred in a 2 year old 
white male, apparently due to rotation of the lung in an attempt to provide ex- 
posure for dissection of a bronchus. Normal heart action followed the hasty 
return of the lung to its usual position. A second attempt to rotate the lung pro- 
duced the same sequence of events. Finally, the bronchial dissection was at- 
tempted by another approach and proceeded uneventfully. A third patient, a 
21 month old white female, presented sudden cardiac arrest when the heart was 
retracted to provide exposure for dissection of the esophagus. This patient, too, 
continued to try to breathe through 5 minutes of cardiac ‘‘massage’’ and artifi- 
cial respiration with oxygen. The heart then suddenly began to beat with a nor- 
mal rhythm. None of the 3 patients became cyanotic. The cardiac “massage” 
produced a palpable pulse in each patient, and the postoperative courses were 
uneventful. 

The fourth case of cardiac arrest was apparently due to deep anesthesia, and 

From the Department of Surgery of the University of Louisville School of Medicine and 
the University of Louisville Hospitals. 

187 


% 


188 ROBERT P. BERGNER Vol. 22 
TABLE I 
Operation No. Cases 

Heart and great vessels (acyanotic) 35 

Heart and great vessels (cyanotic) 25 

Operations on the lung 44 

Operations in the mediastinum 40 

Miscellaneous operations 10 

TABLE II 
Complications in the operating room 
Operation 
Complication 
Pulmonary | T-E fistula Total 

Cardiac arrhythmia............... Not re- 2 13 

corded 

Intubation of bronchus............ 1 1 

Technical difficulties with endo- 
tracheal catheters............... 1 1 2 
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occurred just as the patient seemed sufficiently relaxed for endotracheal intuba- 
tion. The intubation was done, and thoracotomy and cardiac massage were 
carried out. Calcium chloride and, later, epinephrine was injected into the right 
ventricular cavity, but a heart beat never returned. The patient, a 214 year old 
Negro male, had tetralogy of Fallot and cardiac failure. This type of patient has 
very little tolerance to insult, and resuscitation is difficult unless the cardiac 
arrest occurs when the chest is already open. Three other brief episodes of car- 
diac arrest occurred during cardiac surgery. These were due to rotation of the 
heart, and treatment consisted of placing the heart in its normal position. 

Obvious inflation of the stomach occurred in 2 of the 40 patients managed 
without endotracheal intubation. If an endotracheal catheter is not used, it is 
best to insert a urethral catheter through the mouth and into the stomach, and 
to periodically apply suction to the tip of the catheter, which is drawn through 
the anesthesia mask. Gastric inflation also was noted in 2 children who were re- 
ceiving endotracheal anesthesia, with the endotracheal catheter placed beneath 
a face mask. Insertion of a gastric catheter immediately decompressed the stom- 
achs. 

One instance of laryngospasm was seen in a 5 day old infant having a repair of 
a tracheoesophageal fistula. An endotracheal catheter was not being used. After 
the spasm had persisted for 90 seconds, laryngoscopy was done and a third de- 
gree laryngospasm was seen (vocal cords and aryepiglottic folds in tight ap- 
position). Since the heart action was good, and jaw tonus good, treatment con- 
sisted of insertion of a pharyngeal airway, oxygen under pressure, and waiting 
for the spasm to “break’’. This occurred 30 seconds later. It is impossible to in- 
tubate an infant who is in tight spasm without severely damaging the vocal cords, 
which in this age group are very stiff and cartilaginous. Much damage can be 
done to the glottis during prolonged laryngoscopy, and the laryngoscopy in it- 
self will perpetuate the laryngospasm. 

Intubation of the right main stem bronchus of an 18 month old white male 
resulted in a right upper lobe lobectomy being done rather than the planned 
segmental resection of the right upper lobe. The tip of the endotracheal catheter 
was lying in such a manner that it obstructed the right upper lobe orifice but did 
not obstruct the left main stem bronchus. The error was noticed only when the 
right upper lobe bronchus was opened. 

Since the mouths and respiratory trees of infants are rather small, there may 
be technical difficulties with endotracheal catheters. One infant having a repair 
of a tracheoesophageal fistula had a severe anoxic episode when the endotracheal 
catheter was inadvertently pulled out after the chest was opened. The anesthetist 
must hold the catheter in place throughout the operation. The catheter can be 
inserted for a distance of only 1 to 2 em. below the larynx in an infant, and there 
is little room for movement of the catheter without its descending into a bronchus 
or being pulled out of the larynx. 

Occasionally, it will seem beneficial to omit endotracheal intubation. This is 
particularly true of those patients with tracheoesophageal fistulas, who may be 
easily managed with simple artificial respiration with nitrous oxide and oxygen, 
supplemented with minimal quantities of ether. A small rubber face mask and 
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anesthesia bag can be used for hours if necessary and the infants appear quite 
fresh at the end of surgery. 

A 4 month old infant with a vascular ring about the trachea was not intubated 
because roentgenograms and bronchoscopy had demonstrated a tracheal con- 
striction that would not admit an endotracheal catheter. The respiratory as- 
sistance provided by the anesthetist was so beneficial that intubation was not 
done even after the tracheal compression was relieved. It must be stressed, how- 
ever, that pediatric thoracic surgery should not be attempted without an endo- 
tracheal catheter in place unless the anesthetist is skilled in the intubation of 
infants, and can do the intubation quickly during operation if the need should 
arise. 

Early in the series, when absorption systems of anesthesia were used, 3 cases 
of hyperthermia were seen. This complication has since been avoided by using 
high flows of gases (which must be warmed to body temperature by the pa- 
tient), elevation of the drapes to expose as much skin as possible, and by placing 
ice bags under the patient if necessary. The rectal temperature should be checked 
periodically. Adjustments can be made with ice bags if the temperature rises and 
with hot water bottles if it falls. 

The cyanotic cardiac patients were deliberately cooled until the rectal tem- 
perature approached 90 F., in order to protect the heart from the hypoxia seen 
with hemorrhage, deflation of a lung, clamping of a pulmonary artery, or tech- 
nical difficulties with the anesthesia. Good control of body temperature is now 
possible with a rubber mattress through which hot or cold water may be pumped. 

Hemorrhage of a major degree occurred in 7 patients. Proper blood replace- 
ment can be difficult in a tiny patient, since they compensate so well for blood 
loss that the first sign of under-replacement can be sudden profound shock. 
The first sign of over-replacement can be pulmonary edema. In sudden hemor- 
rhage, the anesthetist should estimate the number of cubic centimeters of blood 
lost and then signal to an assistant who will immediately inject this quantity of 
blood into a intravenous catheter. Over-replacement of blood is occasionally seen 
in infants during long operations, since, if there is no gross hemorrhage, almost 
any drop rate seems to be too fast. The total quantity of blood administered 
should be charted every 15 to 30 minutes, and correction in the drop rate made 
as seems indicated. 


POSTOPERATIVE COMPLICATIONS 


The postoperative complications are listed in table III. Atelectasis or pneu- 
monitis was seen in 4 patients. These patients were older children who refused to 
cough or breathe deeply. All of the tracheoesophageal patients had some degree 
of preoperative pneumonitis which persisted through the early postoperative 
period. 

Two cases of subglottic edema were seen very early in the series. One case, 
occurring in an 11 year old female after ligation and division of a patent ductus 
arteriosus, did not become manifest until 24 hours after surgery. It was not 
deemed of sufficient degree to require tracheostomy until 32 hours after surgery. 
This complication was undoubtedly due to trauma produced by an endotracheal 
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TABLE III 
Complications—postoperative 
Operation 
t 
Atelectasis or pneumonitis.......... 2 2 ~ - 4 
1 1 — 2 
Pneumothorax (late)................ 1 2 3 
Bronchopleural fistula.............. 2 2 
Postoperative hemorrhage.......... 3 3 
Tracheobronchitis (5th day)........ 1 1 
Phlebitis (ankle vein)............... 1 1 
Transfusion reaction............... 1 1 
Irrational behavior................. 1 1 


catheter. It has not been seen in recent years, possibly due to the advent of plas- 
tic catheters which mould to normal contours after being in position for a short 
period, and possibly due to the practice of using surgically clean catheters. 

Three cases of fatal glottic edema occurred in tracheoesophageal fistula pa- 
tients. The edema was due to too vigorous postoperative suction of the pharynx 
by attendants. Soft catheters and gentle suction should be used if this complica- 
tion is to be avoided. None of these patients had received endotracheal anes- 
thesia. 

An 8 year old female withstood an apparently uneventful operation and 
anesthetic for ligation and division of a patent ductus arteriosus. She became 
irrational during the first postoperative night, although she had awakened in the 
operating room and had seemed rational in the intervening period. Since ill 
defined electroencephalographic abnormalities had been noted preoperatively. 
a repeat electroencephalogram was ordered. This was not taken until the fifth 
postoperative day. At this time changes indicative of acute hypoxia were seen, 
which was surprising since the child had appeared perfectly normal after the 
brief period on the first postoperative night. 


DEATHS 


The patients who were less than a year old showed the highest death rate 
(tables IV & V). Although disappointing, this death rate is to be expected in a 
heterogeneous group of patients in this age group. None of the operations was 
elective. All were done because the infants had conditions which were incom- 
patible with life. Difficulties in diagnosis, impossibility of correction of the de- 
‘fects and technical problems in postoperative care were chiefly responsible for 
the deaths. 

Heart and Great Vessels: Three cyanotic infants, obviously dying preopera- 
tively, were found to be inoperable and remained in the hospital until they died. 
One infant, in severe failure, died postoperatively after a large patent ductus 
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TABLE IV 
Total number of deaths 
Deaths 
Age No. Cases 
Post- Operating 
operative room 
TABLE V 
Deaths 
Operation 
Cc f Death 
sc Heart & Pulmonary —! Other Total 
great vessels surgery operations 
1. Patient’s disease 
Preoperative infection.......... — 2 4 1 7 
Condition unaffected by surgery . 3 _ —_ 1 4 
| 
2. Surgery | 
Operation worsened condition... 2 — 2 
3. Postoperative care 
Tension pneumothorax.......... 1 1 
Aspirated formula.............. ~- — 1 1 
4. Anesthesia 
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arteriosus was ligated. At autopsy the ductus was the only source of blood to the 
lungs. A 17 month old cyanotic baby became decidedly more cyanotic after 
completion of a Potts operation and died on the fourth postoperative day. A 
5\4 year old male with a coarctation of the aorta died in the operating room ap- 
Sonal after moderately severe hemorrhage, but at autopsy presented a large 
myocardial infarct that was at least several days old. 

Pulmonary Surgery: One 6 week old infant withstood a left lower lobe lo- 
bectomy but later died of lipoid pneumonia. The source of the oil was never found. 
An 11 month old female, moribund with two tracheoesophageal fistulas, a large 
esophagopleural fistula, mediastinal abscess, empyema, and destroyed right 
middle and lower lobes, withstood repair of the fistulas, drainage of the abscesses, 
decortication of the right lung and excision of the right middle and lower lobes. 
However, she showed no improvement and continued downhill until her death 
on the fifth postoperative day. At autopsy there was no evidence of wound heal- 
ing. An 11 year old patient developed a bronchopleural fistula postoperatively. 
On the eleventh day her chest suction failed, and she quickly developed a ten- 
sion pneumothorax and died. 

Tracheoesophageal Fistula Patients: These infants are the most discouraging 
group as regards surgical and postoperative management, although the anes- 
thesia was not difficult. Four of them were moribund as a result of late diag- 
nosis and severe infection. Surgery and anesthesia were uneventful, but all 
died of overwhelming infection during the postoperative period. Three others 
died from other congenital anomalies. In 4 patients the anastomosis broke down 
and these infants, too, succumbed to infection. Three died from glottic edema 
which was occasioned by too vigorous suction of the pharynx during the first 
three postoperative days (none of these had been intubated for anesthesia). One 
patient was overhydrated, while another made an uneventful recovery but vom- 
ited and aspirated her formula on the tenth postoperative day. In all, 16 of the 
30 patients died. 

One death occurred in the operating room. A 3 week old male infant, moribund 
on admission, had twice received intracardiac adrenalin and mouth-to-mouth 
insufflation by the pediatric resident on the ward. He was finally brought to the 
operating room but died after 3 hours of surgery and anesthesia. 

Miscellaneous Operations: One 4 week old male sustained a ruptured esophagus 
during esophagoscopy. The tear was found and sutured but he died eventually 
of empyema and septicemia. An 8 month old paraplegic white male died of respi- 
ratory complications on the fourth day after thoracotomy for an inoperable 
neuroblastoma which had invaded the spinal cord at the level of the second 
thoracic segment. 

SUMMARY 

Complications related to anesthesia occurring in pediatric patients subjected 
to thoracic surgical procedures have been presented. Problems in management 
arising in the operative and postoperative periods have been discussed. 


University of Louisville School of Medicine 
Louisville, Ky. 


‘EXPERIMENTAL STUDY OF ORAL EPITHELIUM BURIED IN BONE: 


PRELIMINARY REPORT 


JoHN J. M.D., Dramonp, M.D. 


Louisville 


The presence of islands of epithelium in jaw bones has been recognized for 
many years. Malassez described epithelial debris believed to have its origin in 
the sheath of Hertwig.t Such remnants are found in adult periodontal mem- 
branes and in the marrow spaces adjoining crypts of the teeth. Certain bone 
cysts and follicular cysts are alleged to have their origin in these epithelial is- 
lands. 

There has been considerable interest in the fate of epithelium inserted as 
grafts beneath the skin. In man, Peer and Paddock! were the first to describe 
changes in buried epithelium. They embedded sections of human skin beneath 
the subcutaneous tissue, after removing as much epidermis as possible. Speci- 
mens were removed and examined histologically after intervals ranging from 7 
days to 12 months. The epidermis formed small cyst-like cavities seen in sec- 
tions up to 2 months. Later sections showed no cyst formation. In the 7 to 12 
month specimens the cystic cavities were observed, but were not lined by epi- 
thelium. Disappearance of sebaceous glands and hair follicles was found. Sweat 
glands, however, persisted in all of the buried grafts. Later experiments’, using 
full thickness skin buried beneath the chest wall, confirmed previous findings. 
The epidermis showed degenerative changes in 1 month, and was entirely absent 
10 weeks after implantation. On the basis of these findings, Peer believed that 
the implantation theory of cyst formation in man is doubtful. Swenson® in dog 
experiments, buried cutis grafts for periods varying from 7 to 152 days. He found 
that the primary change was degeneration of the epithelial elements. 


EXPERIMENTS 


The following experiment was undertaken to determine the fate of oral epi- 
thelium buried in bone. A preliminary study was made in rabbits in the follow- 
ing manner: The rabbits were anesthetized with Nembutal. The medial aspect 
of the thigh was shaved, and an incision was made through the periosteum. The 
periosteum was retracted and a small hole was bored through the cortex of the 
bone. A thin sliver of oral mucous membrane was taken from the inside of the 
cheek, and inserted into the marrow cavity. The periosteum and overlying tis- 
sues were sutured. The rabbits were killed at 7, 17, 27, 42, 56, and 70 days. Seg- 
ments of femur were decalcified in nitric acid, washed, blocked and embedded in 
paraffin. Full thickness cross-sections were stained with hematoxylin and eosin. 

Implants examined at 7 days, 17 days and 27 days consisted only of necrotic 
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fibrocollagen. No remnants of epithelium were seen. Subsequent rabbits were 
implanted with as thin a sliver of mucosa as could be taken. Rabbits examined 
at 42 and 56 days after implantation showed almost complete necrosis of im- 
planted epithelium, but with epithelial new growth derived from surviving 
basal epithelial cells. One rabbit femur examined after 70 days showed no 
evidence of implant. The implants excite a well vascularized cellular fibro- 
collagenous scarring reaction. This in turn is partially surrounded by a zone of 
newly formed bony trabeculae. The stroma shows a few scattered foreign body 
type giant cells at its periphery. 

The implant, (fig. 1), consisting only of mucous membrane, is completely 
necrotic except for a few basal epithelial cells. The necrotic tissue is charac- 
terized by acidophilia and pycnosis of nuclei. The basal epithelium proliferates 
to form a spherical mass of prickle cells with vescicular nuclei and abundant 
amphophilic cytoplasm. The periphery of the epithelial proliferation is marked 
by a 1 to 2 cell layer presenting nuclei and cytoplasm with a pronounced baso- 
philia. In the center of the proliferated tissue, there may be a microabscess. 
Along part of the margin of the newly formed epithelium there is evidence of 
compression of epithelium and the peripheral cells are elongated and spindly 


Fic. 1. Appearance of implant after 56 days. The implanted epithelium is necrotic and 
pale staining. Note the dark staining basal cells and the mass of proliferated epithelium 
with a central micro-abscess. 
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Fia. 3 


Fias. 2 anp 3. At 42 days. The necrotic implant is not shown. Note the Prickle cells 


centrally and the basal cells peripherally, 


some of which are compressed. 


2. 
3. 
4. 
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(figs. 2 & 3). This is in marked contrast to the advancing edge where the cells 
are plump and infiltrate the surrounding fibrocollagenous stroma in finger-like 
fashion. 


SUMMARY 


These preliminary experiments demonstrate that under optimal conditions 
implants of oral epithelium will show basal cell survival with proliferation and 
differentiation to prickle cells. The type of growth is similar to that obtained in 
anterior chamber transplants. A stromal and foreign body type of reaction is 
excited. Experiments using rabbit fetal oral mucosal implants in maternal 
femurs are in progress. 


Univ. of Louisville School of Medicine 
Louisville, Ky. 
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CRYPTORCHIDISM 


Rosert Licu, Jr., M.D. 
Louisville 


The intelligent management of the undescended testis is a problem of many 
facets and demands of the physician a precise diagnosis and a considered deci- 
sion. Furthermore, it must be emphasized that, in spite of a certain degree of 
dogmatism in the literature and many textbooks, our factual knowledge of 
cryptorchidism, cause and cure, is disturbingly limited. It is the purpose of this 
presentation to attempt a brief resume of the available literature. 

The cryptorchid testis may be defined as a testis that lies outside the scrotum, 
but is in the path of its normal descent between the kidney and scrotum. Whereas, 
ectopia refers to the testis lying outside the normal path of testicular descent. 
The correct management of these patients depends upon an accurate diagnosis 
of testicular position. It is obvious when one considers that between 4 and 10 
per cent (Hofstiatter'*, Bishop?) of newborn infants may not have both testes 
in the scrotum, but only 0.12 to 0.2 per cent (Monod and Terrillon®®; Bevan!; 
Coley’; Wangensteen?’) of adults have retained testes that more times than not 
the testis is capable of finding its way into its normal position unassisted. 

Dennis Browne’ elected to describe the extrascrotal positions of the testes as 
true and pseudo-retained testes and ectopic testes. He defines the ectopic testis 
as one, other than scrotal, that can be ‘‘easily seen through the skin.’’ The true 
undescended testes are grouped further as “emergent inguinal, middle inguinal, 
entrant inguinal and abdominal.” The relocation in the scrotum of these several 
types is possible only by operation and as the position of the retained testis 
recedes from the external inguinal ring there also recedes the percentage of 
operative success. 

The pseudo-retained testis is one which is palpable in the inguinal region and 
therefore is not intracanalicular, but lies lateral to the inguinal canal in the 
“superficial inguinal pouch” of Browne. This pouch is a space approximately 
the size of the scrotal pouch filled with unusually loose areolar tissue. It is 
bounded by the fascia of Scarpa and the external oblique fascia and runs parallel 
to the inguinal canal. In this group of pseudo-undescended testes the author 
considers three groups: 1) normal scrotal position with intervals of relatively 
high scrotal positions, 2) low retractile testis wherein the testis can retract over 
the pubic bone as is often seen in normal children and 3) the high retractile 
testis in which the testicle may recede into the “superficial inguinal pouch and 
remain for variable periods of time, but may be displaced into the scrotum by digital 
pressure from above down.” It is in all likelihood that this last group accounts 
for the difference in the percentage of incidence of 4 to 10 per cent undescended 
testes at birth and the usually quoted 0.2 per cent in adult life. Furthermore, in 
all probability it is this group that accounts for the reports of hormonal success. 


From the Department of Surgery of the University of Louisville School of Medicine, the 
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Adult fertility is our most obvious concern in the problem of childhood 
eryptorchidism. In this regard many studies have been undertaken and certain 
findings have been relatively well established. 

Since Cooper’s® detailed histologic studies in 1929 of the undescended testis 
there have been many authors (Charney and associates*; Eccles’®; Engle; Hin- 
man”; Nelson”; Pace”; Sohval?*; Robinson and Engle™; Sniffen?* and numerous 
others) that have substantiated the fact that from birth to 5 years of age the 
undescended and normal testicle seemingly keep pace in their development. 
From 5 years of age to puberty the undescended testis shows distinct retardation 
in cellular development as compared to the normal testis. This is beautifully 
illustrated in the comparative photomicrographs in the article of Robinson and 
Engle. 

Seemingly the optimum time for orchiopexy would be before 5 years of age 
so that the retained testis would have the same opportunities as its normal mate 
at normal histologic development. However, that orchiopexy materially in- 
fluences fertility and hormone production is questioned (Charney and co- 
workers*; Engberg"; Hansen"). There is little question, from the studies of 
Engberg and those of Hansen, that operative displacement of-the testis effects 
adversely the spermatic activities and hormonal production of the testis. Funda- 
mentally, only those testes brought into normal position by hormonal therapy 
are able to effect normal sperm and hormonal function. In fact Hansen mentions 
that because of these disappointing results from the usual orchiopexy that some 
surgeons in Denmark are doing only “orchiolysis”’ in which the testis is loosened 
without any attempt at fixation in the scrotum. The results of these efforts will 
require observations over an extended period. 

To clarify the potential advisability of orchiopexy at any specific age is the 
project of the recently organized testicular biopsy banks (Prentiss and as- 
sociates*). There are three such banks: at the University of California under Dr. 
Donald R. Smith for the West, the University of Iowa under Drs. Rubin Flocks 
and Raymond Bunge at Iowa City for the Midwest and at Columbia University 
in New York City under Dr. Ear] Engle for the East. The surgeon is requested to 
submit, at the time of orchiopexy, a biopsy of the transplanted and normal testis 
(this tissue should be fixed immediately in Bouin’s solution). Later, at the onset 
of the patient’s active sexual life the surgeon is to submit semen studies and 
repeat the testicular biopsies. This undertaking in 20 years should provide ample 
histologic data, not only as to the value of orchiopexy, but as to its optimal time 
of execution for maximal adult fertility. 

It would appear from the foregoing material the only consistent advantage of 
orchiopexy is to fill the totally or half empty scrotum and thus remove obvious 
evidence from the self-blamed parents view the constant reminder that they 
have given the child an inadequate inheritance. The psychologic trauma of 
eryptorchidism is spoken of as an unequivocal fact. In the instance of bilateral 
cryptorchidism this could be true, but in the unilateral retained testis this may 
be rightfully questioned. In questioning adults with unilateral nondescent there 
is most times little concern expressed over this abnormality and was equally of 
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little disturbance during their youth. In children it often is apparent that any 
anxiety that exists on the part of the child is a direct reflection of the constant 
attention, concern and apprehension demonstrated by the parents. The in- 
conspicuousness of cryptorchidism in the child or adult is quite apparent by the 
rarity of its inclusion as a secondary diagnosis on general hospital charts. Like 
so many things, the presence of testicular maldescent is evident only after the 
knowledge of its existence. 

The neoplastic potential of the undescended testis constitutes a most con- 
troversial literature initiated by LeComte in 1851 when he stated that the 
retained testis often became malignant. In 1927 Wangensteen summarized the 
literature when he wrote “no greater diversity of opinion probably exists con- 
cerning anything in medicine than the question of malignancy in the undescended 
testis.’’ This statement remains equally true today. 

In 1940 Gilbert and Hamilton" collected 7000 cases of testicular tumor and 
over 840 or 12 per cent of the patients were cryptorchids. Campbell‘ in 1942 
showed a 11.6 per cent incidence of malignancy of the testes in a group of 1422 
cases of testicular malignancy. Dixon and Moore’ in 1952 reported a 11.1 per cent 
incidence of tumors in the undescended testis. These authors point out that the 
potentiality of testicular tumor left in the abdomen is four times that of the 
inguinal testis. Therefore, 1:20 abdominal testes and 1:80 inguinal testes become 
malignant. Sohval, in 1954, found tumor in 4 of 42 cryptorchid testes of which 
27 were adults, and since retained testes are found in 0.2 per cent of adults the 
cancerous testis is 50 times as common in the undescended as the scrotal testis. 
This author along with others is of the opinion that testicular dysgenesis probably 
is the cause of neoplasm rather than its position since the incidence is not changed 
by orchiopexy. Trauma seemingly can not be a factor since the abdominally 
retained testis is 70 times as prone to malignant change. 

On the other hand, in the series of 363 patients from the Los Angeles Children’s 
Hospital reported by Snyder and Chaffin” in 1955 there was not a single instance 
of tumor. Grove!’ in 1955 reported a 3.6 percentage incidence of testicular 
malignancy in 55 cases of retained testes seen at the Michael Reese Hospital in 
Chicago over a 30 year period. One of the two cases was an inguinal testis which 
had recently been placed in the scrotum while the other was in the abdominal 
position. Carroll® in 1949 polled members of the American Urological Association 
and received 662 replies and 76 per cent of the urologists poled had never seen 
malignancy in a retained testis. The author, following a carefully executed 
statistical evaluation of the available literature, concluded that the incidence of 
neoplasm in the retained testis was impossible to estimate from the data avail- 
able in the past and would require carefully recorded studies in the future to 
arrive at a valid conclusion. 

It is quite apparent that there is no agreement as to the incidence of malignancy 
in cryptorchidism, but the weight of evidence is in favor of an increased potential 
toward malignant degeneration of the effected testis. 

What of the prevention of testicular neoplasm by orchiopexy? Gilbert found 
the cases of 77 patients recorded wherein malignancy developed after orchiopexy. 
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In this group 14 occurred after the testis was placed in the abdomen because 
it could not be placed in the scrotum. Rusche®* presented 4 cases in which the 
patients developed malignancy after orchiopexy. Kaplan and Roswit'* reported a 
case of bilateral cryptorchidism in which the patient developed malignancy 
in the scrotally placed testis 27 and 31 years later. Grove recorded the cases of 3 
patients in whom malignancy developed 3 months, 17 years and 20 years after 
scrotal orchiopexy. 

However, testicular ectopy is not always responsible for malignancy. Gilbert 
and Hamilton reported an instance wherein the normal testis developed malig- 
nancy while the ectopic organ was unaffected. Rusche added an additional 4 
cases to this group. 

Before discussing the surgical aspects of cryptorchidism a few words should 
be said in the behalf of hormonal therapy. Every instance of a palpable inguinal 
testis should have the benefit of a hormonal trial. Robinson and Engle, in order to 
prevent the undesirable hormonal side effects, recommend 4000 to 5000 units 
daily of chorionic gonadotropin for three days. With this dosage the occurrence 
of precocious sexual development and bone changes are prevented. If, after this 
amount of chorionic gonadotropin, there is no change in the testicular position 
within one week surgical interference is recommended. In the 7 patients of 
Robinson and Engle so treated there were 4 failures (1 due to absent testis) and 
3 instances of success. 

It would appear, from the foregoing discussion, that the associated psychologic 
benefit is the only primary indication for orchiopexy. Certainly orchiopexy 
affords no protection from malignant degeneration and its merit for the preserva- 
tion or improvement of fertility is clinically without support. If orchiopexy is 
indicated it would appear from the repeated histologic studies that the optimum 
time should be prior to 6 years of age. 

Although primary orchiopexy may be considered a debatable subject, there 
are certain indications for secondary orchiopexy. For example, a symptomatic 
cryptorchid inguinal hernia should be repaired and a concomitant orchiopexy 
executed. If at hernioplasty there is a testis that can not be placed easily in the 
scrotum the problem becomes one of leaving the testis in the inguinal position 
or in the scrotal neck or orchiectomy. If the opposite testis is normal and the 
testis in question is grossly abnormal or can be so demonstrated by immediate 
histologic study orchiectomy is preferable. If the opposite testis is morphologically 
or functionally abnormal the testis in question should be left in the inguinal 
region for observation. In abnormally retained testes they should be removed if 
scrotal relocation is impossible, provided the opposite testis is normal; otherwise, 
inguinal placement for observation. Any missing testis should be sought and 
removed at the age of 20 years because of the significant percentage of adult 
malignant degeneration of the abdominally retained testis. 

Cryptorchidism may be complicated by pain due to the testis location and 
fascial layer compression. Pain constitutes a positive indication for surgery and 
secondary orchiopexy. 

No attempt will ke made to discuss the numerous methods of orchiopexy. 
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Any method is acceptable that avoids interference with the blood supply to the 
testis. The commonly used method of scrotal tension to maintain ideal scrotal 
position is undoubtedly physiologically unsound. Nowhere in the body does 
nature permit an organ to be suspended by its vascular pedicle since such tension 
creates vascular spasm, inadequate circulation and possible thrombosis. The 
avoidance of vascular tension is the keystone of plastic surgery. 


SUMMARY 

Every instance of retained testis must be differentiated from a true or pseudo- 
cryptorchidism. In the latter situation hormonal descent is possible with a result- 
ant physiologically normal testis while orchiopexy almost invariably is pro- 
ductive of a malfunctioning testis. 

The undescended testis probably is more prone to malignant degeneration 
than its scrotal mate; however, orchiopexy does not prevent malignant degenera- 
tion. 

The retained testis and scrotal testis develop equally during the first 5 years 
of life and thereafter the retained testis falls rapidly behind the normal. 
Orchiopexy therefore is advised before the age of 6 years. Simultaneous bilateral 
orchiopexy is not advocated because of the 10 per cent incidence of postoperative 
testicular atrophy. 

The positive indications for surgery in cryptorchidism are: 1) herniorraphy of 
an associated clinically significant inguinal hernia, 2) testicular pain, and 3) a 
missing testis after the patient has become 20 years of age. 

The elective indications for orchiopexy are: 1) after hormonal therapy has 
failed to affect scrotal descent, 2) attempt at preservation of fertility which most 
authors question, and 3) associated psychologic benefits. 


801 Heyburn Building 
Louisville 2, Kentucky 
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ACUTE PERFORATED PEPTIC ULCERS 


BuaInE Lewis, M.D., Josep E. Hamitton, M.D. 


Louisville 


Perforation of a peptic ulcer continues to be a serious threat to the patient 
with an active duodenal or gastric ulcer. 183 patients with acute perforations 
of peptic ulcers were admitted for treatment to the Veterans Administration 
Hospital in Louisville, Kentucky from May 1946 to — 1955. This paper 
is a review of these cases. 

All patients were males between the ages of 19 and 71 years with 60.7 per cent 
between the ages of 20 and 30 years (table I). The symptoms of perforation 
aroused 27 patients from their sleep. Seven patients stated they had consumed a 
large meal just prior to perforation and only 12 admitted drinking heavily at 
the time of perforation although a larger number gave a history of chronic 
alcoholism. Twenty-one were at work and 12 were on the medical service in the 
hospital receiving treatment for peptic ulcers or some other medical condition. 
Of the total only 15 had a gradual onset with several hours of pain which later 
became sharp, severe and persistent. The vast majority or the 168 patients had a 
sudden onset of pain and a large number could definitely state that they felt 
something break at the onset of perforation. No particular seasonal incidence 
could be ascertained from this study. One patient had had two previous perfora- 
tions and 12 patients had had one previous perforation. In 23, or 12.5 per cent, 
perforation was the first indication of the symptoms of ulcer (table II). Twenty 
four, or 13 per cent, had had ulcer symptoms of mild nature for 1 to 6 months. 
One hundred and five patients, or 57.2 per cent, gave a positive history of 
ulcer symptoms with previous treatment for 25 months or more (table III). 
Appendicitis, intestinal obstruction and acute cholecystitis were most frequently 
confused with the diagnosis. The diagnosis of coronary occlusion was made in 1 
case and possible cirrhosis or carcinoma of the liver, gallbladder or pancreas 
was made in another. One patient who was in the hospital for surgical treatment 
of a duodenal ulcer with a positive roentgenologic examination, showing an ulcer 
but no perforation or retention, was found to have a small perforation at opera- 
tion for vagotomy and gastrojejunostomy. 

Nausea or vomiting or both were noted in 93 patients. No statement was made 
on the chart of 56 and the remainder had stated that there was neither nausea nor 
vomiting. Abdominal rigidity was a common finding and was graded from 1 plus 
to 4 plus in these patients. Approximately 90 per cent of patients had some degree 
of upper abdominal rigidity and, depending on the duration of perforation, a 
lack of audible peristalsis on auscultation. Leukocytosis was common; however, 
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TABLE I 
Age incidence 

Age No. of patients Per cent 
18-19 2 Fa 
20-29 59 32.0 
30-39 51 27.6 
40-49 29 15.8 
50-59 30 16.9 
60 up 12 6.6 

TABLE II 
Duration of symptoms of rupture prior to operation 

Time No. of patients Per cent 
0-5 hours 38 21.0 
6-12 hours 88 48.7 
13-24 hours 28 15.5 
25 hours up 27 14.8 

TABLE III 
Duration of symptoms prior to perforation 

Time No. of patients Per cent 
0- 23 12.5 
1-6 months 24 13.0 
7-12 months 13 
13-24 months 19 10.3 
25 months or more 105 57.2 


in 18 per cent of the patients the white blood count was less than 10,000 per cu. 
mm. In only 23 per cent was the count 21,000 per cu. mm. or more. The majority 
of patients had a white blood count of 10,000 to 20,000 per cu. mm. 

All the patients operated upon except 7 in this study were subjected to ab- 
dominal roentgenographic examination and a 6 foot chest plate, and in 58.8 
per cent, or 108 patients, pneumoperitoneum was adequately demonstrated. 
The incidence of pneumoperitoneum was not appreciably greater after 7 hours 
as had previously been described by others. The finding of free intraperitoneal 
air as shown on the roentgenogram helps to establish the diagnosis. In our ex- 
perience chest roentgenograms showing both diaphragms were of much greater 
value than the upright abdominal film or a lateral decubitus film. 

One hundred and fifty-four cases were described as perforated duodenal ulcer, 
13 as pyloric and 14 as gastric (fig. 1). Two were in the second part of the duo- 
denum, one in the posterior surface of the first part of the duodenum which had 
perforated into the lesser peritoneal cavity and was found at autopsy, and one 
in the jejunum at the site of a previous gastrojejunostomy, without resection, and 


i 
| 


206 BLAINE LEWIS AND JOSEPH E. HAMILTON Vol. 22 


14 (7.8) 


Fig. 1. Locations of perforations 


one marginal ulcer in the jejunum at the site of a previous gastrojejunostomy 


At times, due to edema, exudate, scar tissue or anomalous vascular membranes- 


the operator has some difficulty in determining the exact site of the perforation. 
In most subjects the so-called vein of Mayo crosses the pylorus anteriorly and 
is the dividing line between the stomach and duodenum. This vein sometimes 
is obscured or absent making it difficult to determine at sight whether the 
perforated ulcer lies to the right or the left of the swollen pyloric ring. By a 
simple maneuver, as described by Maingot*, of invaginating the anterior wall 
of the stomach so that the finger abuts against the ring of the pylorus, it should 
be possible to determine with a fair degree of accuracy whether the perforation 
lies in the stomach or intestine below. Simultaneous perforation of a gastric 
and duodenal ulcer occurred in 1 patient in this series. 

One hundred and seventy-eight patients were treated surgically with suture 
of the perforation. All perforations were closed with cotton either with simple 
sutures as described by Graham® or with interrupted Lembert sutures. All 
closures were reinforced with a tag of omentum. An interesting observation on 
the method of closure is a greater incidence of deformity of the duodenal bulb 
with the Lembert method of closure in subsequent roentgenologic studies. 

Following closure under either spinal or general anesthesia, as indicated in the 
individual case, continuous gastric suction is instituted until peristalsis is again 
active as noted by passage of flatus or presence of bowel sounds on auscultation. 
This usually occurs after 24 to 48 hours. During this period intravenous fluids 
are administered as indicated to maintain electrolyte balance. 

Antibiotics are given to all patients. In the first 2 years, 56 patients received 
aqueous penicillin, usually in a dose of 60,000 to 100,000 units every three hours 
during the postoperative course. Later procaine penicillin, or other long acting 
forms, were used; then streptomycin and penicillin in combination were ad- 
ministered and, in the last 2 years, broad spectrum antibiotics were employed 
both alone and in combination with penicillin. Our experience indicates that 
either the aqueous or the long acting form of penicillin is as effective as multiple 
antibiotics. 
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In the postoperative treatment early ambulation is enforced. The patient is 
walked about the room with help the first and subsequent days. Following the 
removal of the Levine tube when peristalsis is again active a liquid diet in a 
Sippy regime is started and is rapidly progressed to a bland diet. 

Twenty-two patients developed 26 postoperative complications. These in- 
cluded atelectasis, wound separation, serous drainage from incision, delirium 
tremens, subphrenic abscess, empyema, right lower quadrant intra-abdominal 
abscess, reperforation of the ulcer with gangrene and perforation of the jejunum, 
hemorrhage from gastric vasa brevia necessitating splenectomy, a gumma at the 
site of spinal puncture 5 months postoperative in 1 patient, and cardiac arrest 
in 1 patient resulting in death 2.5 months later. 

No direct correlation could be drawn between the presence of a positive 
culture of peritoneal fluid and postoperative complication; however, it should be 
noted that 4 of the patients with wound complications had a positive culture of 
pathogenic organisms. Cultures were not taken in 2, and in another two the 
cultures were negative with wound infections. Positive cultures of pathogenic 
bacteria were obtained from the peritoneal fluid in 66 patients, they were nega- 
tive in 80, and either lost or not taken in 38. The organisms cultured in the order 
of frequency were streptococcus, staphylococcus, colon bacillus, diphtheroids, 
monilia, enterococci, pneumococci and B-pyocyaneus. 

Five patients died in the postoperative period, giving an operative mortality 
rate of 2.7 per cent. Two patients not operated upon were found at autopsy 
to have perforated duodenal ulcers. This gives an over-all mortality rate of 
3.8 per cent. A brief resume of the fatal cases is as follows: 


CASE REPORTS 


Case 5. C. K., a 60 year old white man with an 11 year ulcer history and severe decom- 
pensated cardiovascular disease was admitted to the surgical service and operated upon 
28 hours after perforation. He died two days postoperatively due to rapid cardiac failure 
and auricular fibrillation. Autopsy showed the ulcer sutured with no evidence of leakage. 

Case 38. H. G., was a 52 year old white man with a 6 months ulcer history. A diagnosis 
of intestinal obstruction and pneumonia was made. He apparently had been perforated 
for over 48 hours and showed signs of abdominal distension and intestinal obstruction or 
ileus. An operation was not thought indicated at the time because of the diagnosis of pneu- 
monia. At autopsy he was found to have a posterior duodenal ulcer which had perforated 
into the lesser peritoneal cavity causing generalized peritonitis. 

Case 74. C. M., a 52 year old white man with a 10 year ulcer history developed symptoms 
suggestive of severe coronary occlusion. He apparently had perforated an ulcer about 20 
hours prior to admission. On admission he was treated for coronary occlusion on the medical 
service of the hospital and in 5 hours died. Autopsy showed a perforated ulcer 2 cm. in 
diameter. Death was believed due to severe shock. This patient was not seen by the surgical 
service and therefore it is questionable whether he should be included in this series. 

Case 111. P. N. B., a 47 year old white man with an 8 year ulcer history developed severe 
ulcer symptoms approximately 3 weeks prior to admission. For 3 to 4 days prior to admis- 
sion he had nausea, vomiting and no bowel movements. He was admitted to the medical 
service with a diagnosis of duodenal ulcer with obstruction. Twenty-four hours later a 
roentgenogram showed free air under the diaphragm. The ulcer, 2.5 em. in diameter, was 
sutured an estimated 28 hours after perforation and because of obstruction at the ulcer site 

' gastrojejunostomy was done. He developed severe atelectasis requiring repeated bronchos- 
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copy. On the ninth postoperative day he was re-explored for a possible subphrenic abscess 
at which time the duodenal ulcer was found to have reopened and a portion of the jejunum 
just distal to the gastrojejunostomy was found gangrenous and perforated. A Witzel 
jejunostomy was done and 28 hours later he died. 

Case 158. C. T. S., was a 59 year old white man with a history of a previous perforation 
in November 1952. He was readmitted June 28, 1953 with history of symptoms of perfora- 
tion for 55 hours. He was admitted in a state of profound shock with electrocardiographic 
changes of bundle branch block. He was given 2 units of Dextran and 1 of blood. A large 
perforation in the duodenum was closed; then a Witzel enterostomy was done because of a 
possibility of ensuing obstruction. Postoperatively he continued in shock and died two 
days later. 

Case 172. C. K., was a 46 year old white man. He gave a long history of severe alcoholism. 
There were large distended abdominal veins present. He gave:a history of cardiac failure 
and cirrhosis. A perforated ulcer 1 cm. in diameter was found in the anterior portion of the 
duodenum approximately 15 hours after perforation. There was marked cirrhosis of the 
liver noted at operation. On his second postoperative day he developed delirium tremens 
and later hepatic coma and died on the sixth postoperative day. 

Case 183. E. B., was a 44 year old white man who was admitted 30 hours after perfora- 
tion. At the time the abdominal incision was opered the patient developed cardiac arrest. 
The chest was opened immediately and the heart was massaged approximately 314 to 4 
minutes after cessation of its beat. The heart rhythm was restored and the chest was then 
closed. The ulcer was sutured. The patient recovered from these procedures but remained 
in a semiconscious state. He subsequently died 244 months later. At autopsy his ulcer was 
completely healed. 


Comment: From the above case records it is readily seen that these patients 
had large perforations with severe soiling of the peritoneal cavity. Most had 
perforations of long standing, none under 15 hours. At operation they all showed 
ulcers wide open and draining with no evidence of an attempt at sealing as noted 
by many after 24 hours. We believe that patients of this type would have poor 
results with any method of treatment. 

One patient in this series was treated conservatively without operation. This 
patient was approximately 30 hours postrupture on admission. A definite diag- 
nosis of perforated ulcer was made; however, in view of the mildness of his 
symptoms on admission, it was thought that the perforation had sealed off and 
therefore no operation was done. During the period of his treatment he was 
observed closely and recovered without incident. No follow-up in this case is 
available at the present time. 

A subtotal gastrectomy was done in 1 patient under medical treatment at the 
time of perforation. His ulcer had been perforated about 4 hours from onset to 
operation. He had been under active medical treatment for 2 months for an 
active duodenal ulcer with a history of hemorrhage on one occasion and was 
being considered for subtotal gastrectomy; therefore, at the operation for per- 
foration, a gastrectomy was done. 


DISCUSSION 
The treatment of the acute perforated ulcer has undergone considerable 
change in the past few years*: ® 7 8. '°. 1. 2 There are those who would suggest 
that conservative nonoperative management is the treatment of choice in all 
patients." 4 Others go to the opposite extreme and state that since a high 
percentage of ulcer patients ultimately will need definitive surgical treatment, 
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the treatment of choice is immediate gastrectomy in all patients.!: 2» ? Numerous 
papers on the subject attest to the lowering of the mortality rate since the advent 
of antibiotics and more widespread understanding of the fundamentals of electro- 
lyte balance and other physiologic processes with immediate closure of acute 
perforations. 

Our program thus far has been to individualize the patients and in the great 
majority do a simple closure as the safest procedure. We note an increasing 
enthusiasm for immediate gastrectomy. One of the chief arguments is a low 
mortality rate; however, this hardly seems to justify submitting all patients 
with an acute perforated ulcer without proper selection to an operation of this 
magnitude. Undoubtedly many of these patients could be very adequately 
maintained by medical management and still retain their stomachs. It is well 
known that up to 10 to 15 per cent of patients with ulcers will be unrelieved by 
any form of treatment including subtotal gastrectomy. At the present we are 
following a program for selecting patients with perforated ulcers for immediate 
gastrectomy. We include those who have had previous perforations, those who 
have bled before, and those who have been refractory to medical management 
and appear to be reasonable surgical risks with perforations of a short duration. 

In the present series you will note that the patients who died would have 
probably died regardless of the type of treatment given. They were poor risks 
for any type of therapy. Since we have included all perforations of ulcers regard- 
less of treatment, and those found at autopsy when the diagnosis was not pre- 
viously made, we believe that the present paper is all inclusive and shows a 
relatively low mortality rate. If the series had stopped earlier the mortality 
rate would have been much lower. At the present time a follow-up program is 
under way so that each patient may be seen at intervals and the final outcome 
of the series may be determined over a period of years. Already a number of 
these patients have returned to the hospital with recurrence of ulcer symptoms 
and with continued medical failure to control their symptoms. Definitive surgical 
treatment has been given these patients. This follow-up study will comprise a 
further more detailed report at a later date. 

SUMMARY 

A review of 183 consecutive unselected cases of gastroduodenal perforations 
due to benign peptic ulceration is given. 

One hundred seventy-eight patients were operated upon with an operative 
mortality of 2.7 per cent. Two patients at autopsy were found to have perforated 
ulcers giving an over-all mortality of 3.8 per cent. 

There were no deaths in perforations under 15 hours. 

Roentgenographic examination revealed pneumoperitoneum in 58.8 per cent 
of the patients. 

All patients received antibiotics, and penicillin proved to be as effective as 
combinations of broad spectrum antibiotics. 
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THE MANAGEMENT OF SPONTANEOUS PNEUMOTHORAX 


W. F. Russet, M.D., J. S. Harrer, M.D., J. R. Bryant, M.D., 
W. B. Davis, M.D. 


Louisville 


In recent years the diagnosis of spontaneous pneumothorax is being made 
with frequency. Pease and associates'® were able to report the cases of 872 
patients who had idiopathic benign spontaneous pneumothorax and were ad- 
mitted to Army Hospitals in a single year. The potential morbidity rate of this 
condition has been pointed out repeatedly by many atuhors.*: ” !®° Otherwise 
healthy subjects usually are affected and expectant treatment may result in 
prolonged disability with pleural fluid or empyema requiring decortication 
before re-expansion can be achieved. 

Lannec!" first recognized the occurrence of spontaneous pneumothorax in 
1819. He also speculated on the possibility of this condition being caused by 
ruptured cysts on the lung. This line of reasoning was generally neglected until 
the work of Kjaergaard in 1932.!° Previous to Kjaergaard’s work it was generally 
believed that pulmonary tuberculosis was the usual etiologic factor in the produc- 
tion of spontaneous pneumothorax. Kjaergaard’s studies were confirmed by the 
work of Kirshner in 1938,° and by numerous more recent authors’ 1: 18, In 
spite of these contributions the belief that there is an association between 
pulmonary tuberculosis and spontaneous pneumothorax was still prevalent as 
recently as the last war. There were numerous reports of French physicians 
inducing pneumothorax in themselves to avoid deportation or forced labor by 
the German Occupational authorities. It was the general policy of the German 
Military Medical official that the diagnosis of a spontaneous pneumothorax 
was sufficient cause to recommend sanatorium treatment for tuberculosis. 

The more modern concept of the rupture of a subpleural emphysematous bleb 
as the usual etiologic agent as was first suggested by Lannec", has been studied 
and described in detail by Hayaski in 1915.° 

In the past 10 years, January 1945 to January 1955 inclusive, 136 patients 
with spontaneous pneumothorax have been treated by the authors in three 
Louisville Hospitals. The diagnoses in all cases have been based on the findings 
of radiologic examination of the thorax. Patients with obvious parenchymal 
disease other than emphysema have been excluded from the study. The purpose 
of the study is to review the management and results in this group of patients 
with particular reference to the smaller group of individuals with recurrent 
episodes of spontaneous pneumothorax. 


DIAGNOSIS 
The diagnosis of spontaneous pneumothorax usually presents little difficulty. 
The onset in the vast majority of patients is acute and accompanied by varying 
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degrees of chest pain and dyspnea. Unless there have been previous episodes of 
spontaneous pneumothorax a history of any past serious pulmonary disease 
cannot usually be elicited. The majority of patients state they were pursuing 
their normal activities at the time of the onset. In 11 patients there was a history 
of unusual physical exertion immediately preceding the onset of symptoms. This 
is in agreement with the findings of others that there usually is no elicitable 
precipitating factor.? Chest pain of a pleuritic nature was present in 94 per cent 
of the patients studied. The pain bore no relationship to the size of the pneu- 
mothorax space and was commonly referred to the shoulder on the affected side. 
Sixty nine per cent of the patients complained of some degree of dyspnea. 

Physical findings were generally diagnostic when correlated with the history. 
Breath sounds are commonly diminished or absent over the affected hemithorax 
depending upon the degree of pulmonary collapse. Hyper-resonant percussion 
note usually can be elicited. Mediastinal displacement to the opposite side as 
evidenced by shift of the trachea and cardiac apex on physical signs or fluoroscopy 
are expected findings in the presence of a tension pneumothorax. Twenty-two 
of the patients in this series showed tension features when first examined. 
This is comparable to a rate of 6 of 75 reported by Dubose.‘ 

The degree of pulmonary collapse has been a major factor in the selection of 
therapy. This was estimated from the radiologic appearance of the chest. The 
degree of collapse encountered in our patients is listed in table I. The roent- 
genogram generally showed no other obvious abnormalities. In 38 patients either 
the initial film or subsequent roentgenograms after the lung had been re-expanded 
was interpreted as showing the presence of emphysematous blebs. These were 
generally of small size located in the pulmonary apices. Generalized pulmonary 
emphysema was not a common finding. The roentgenograms of 8 patients were 
interpreted as showing this to a diagnosable degree. Patients showing other 
parenchymal abnormalities were not included in the study. This, however, 
necessitated the exclusion of only 13 patients in whom the clinical diagnosis 
had been spontaneous pneumothorax. The patients ranged in age from new born 
to a patient of 81 years. The age occurrence as encountered in these patients 
is listed in table II. The median age was 32 years. Previous studies have shown 
that the usual patient is in the third decade of life.‘ '8 


TABLE I 
Degree of pulmonary collapse 

Percentage collapse Number of p thoraces 
1-20 32 
20-40 33 
40-60 53 
60-80 32 
80-100 37 
Not recorded 16 

203* 


* Episodes of pneumothorax observed in 136 patients. 
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TABLE II 
Age distribution of patients with spontaneous pneumothorax 
Age in years Number of patients Percentage 

0-10 4 1 
10-20 10 8 
20-30 51 38 
30-40 31 23 
40-50 17 13 
50-60 14 10 
60-81 9 7 
136 100 

TREATMENT 


Our policy has been to recommend modified bed rest and continue roent- 
genologic observation until complete expansion occurs in those patients with 
less than 15 to 20 per cent of pulmonary collapse. Degrees of collapse exceeding 
this are subject to thoracentesis after a short interval to allow sealing and an 
attempt made to achieve complete expansion of the lung. If, at the time of initial 
aspiration a continuing air leak is present, or if subsequent observation shows 
reaccumulation of air in the pleural space, immediate closed trocar thoracotomy 
is done as described by Yore and Morgan” and others.® * The catheter is con- 
nected to a conventional three bottle underwater suction apparatus. Ten to 15 
centimeters of water suction is applied. This has resulted in prompt and com- 
plete expansion of the lung in all but 7 patients so treated. If the patient con- 
tinues to show significant air leak after 5 to 7 days of this therapy, open thoracot- 
omy is recommended. Five patients have been submitted to thoracotomy for 
this indication. In each of these patients significant bronchial leaks associated 
with emphysematous blebs were encountered. These were treated by the technic 
to be described. None of these patients experienced any significant postoperative 
complications and immediate re-expansion of the pulmonary tissue was secured 
in each. In those patients treated by trocar thoracostomy the intercostal catheter 
was allowed to remain in the pleural space until radiologic examination showed 
complete expansion. It was generally removed within 24 to 48 hours after this 
had occurred and when no air leak was present. The average patient required 
5.6 days of hospitalization when treated by this method. There have been no 
major complications that could be ascribed to either the placement or the presence 
of the intrapleural drainage tube. The method is a relatively simple one which, 
with the proper equipment, can be used at the bedside. 


DISCUSSION 
The patient with recurrent episodes of spontaneous pneumothorax presents a 
much more difficult problem in management.”° The incidence of recurrence of 
spontaneous pneumothorax has been reported to vary from 9 to 30 per cent.*: 7)” 
Thirty-three per cent of the patients in this series gave a history of one or more 
previous episodes. The morbidity in a large number of such individuals has been 
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considerable. Some have changed their employment to less vigorous pursuits in 
fear that exertion was a precipitating factor in recurrence. This belief is not 
borne out in the histories of the majority of patients. One individual has under- 
gone hospitalization eight times for recurrent pneumothorax with a total of 
morbidity exceeding 111 days within a period of a year. The concept of explora- 
tory thoracotomy as a means of treatment in such patients is gaining increasing 
acceptance.! 47: 2,21 A very large percentage of resectable subpleural blebs 
will be found. Previous methods of therapy have been numerous but all have in 
common an attempt to produce pleural symphysis by the use of irritant agents 
and thus prevent recurrence. Silver nitrate,! autogenous blood,” and iodized 
talc! 5 2, 14, 21,22 are but a few of the many agents employed. The methods, 
while productive of some successes, are in general uncertain and accompanied 
by considerable morbidity.* The majority of these methods have been abandoned 
for these reasons. More recently a series of patients treated by using a tale 
poudrage introduced with a thoracoscope has been reported with apparent good 
early results.’ The suggestion that direct mechanical means be used to introduce 
pleural symphysis has been credited to Churchill.’ 

Thirty-three patients in this study presented a history of recurrent episodes 
of pneumothorax which caused sufficient disability to warrant the consideration 
of surgical measures. The surgical measures employed consisted of a formal 
thoracotomy through a posterior lateral approach. If, on inspection, emphysem- 
atous bullae were present these were resected locally when feasible. In a few 
instances the degree of cystic change was such that local excision was not feasible. 
In these instances segmental or lobar resection was done. Blebs were found in 
30 of 33 patients submitted to thoracotomy. In some instances the site of the 
ruptured bleb and air leak could be identified. 

Patients in whom no blebs were present presented a somewhat more difficult 
problem in management. If, after careful inspection no lesion was found, a 
thorough mechanical abrasion of the parietal and visceral pleurae was done. 
This was done with an ordinary gauze sponge to the point when diffuse hyperemia 
and oozing of the pleural surface is evident. This has been supplemented in some 
instances by further scarification of the visceral pleura by gently cross hatching 
with a knife. This procedure has been used in all patients in whom no blebs 
were found at the time of exploration. It also has been done in the majority of 
patients in whom blebs were resected by local technics. Usually in these patients 
numerous smaller subpleural blebs are evident but do not seem of a degree to 
warrant the resection of large portions of otherwise normal pulmonary paren- 
chyma. In those patients in whom extensive cystic changes had taken place and 
in whom lobectomies were done, pleural scarification was generally not thought 
necessary when it was considered reasonably certain that the offending lesions 
had been removed. The surgical measures employed in these 33 patients are 
listed in table III. A total of 39 operations were dene since 3 ‘patients had bi- 
lateral operations for recurrent contralateral pneumothorax and 3 deeertications 
for non-expandable lungs following spontaneous pneumothorax. 

Careful attention is directed towards immediate and complete re-expansion of 
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TABLE III 
Operative procedures 
Thoracotomy with local excision of bleb and scarification..................... 29 
TABLE IV 

Complications 


the lung in the early postoperative period. Intercostal drainage tubes connected 
to underwater suction systems were employed in all patients. This of course is a 
most important feature of the procedure, as its success depends entirely upon the 
early apposition of the pleural surfaces. 

The postoperative course has in general been completely uneventful. The pa- 
tients usually have been discharged from the hospital within 8 days of their 
operation. Complications encountered are listed in table IV. There have been no 
deaths in this series. In the follow-up studies no patient thus treated is known to 
have developed subsequent pneumothorax on the side operated upon. In 5 
patients there has been a recurrence of pneumothorax on the contralatera! side. 
In 3 of these patients a similar procedure has been used on the contralateral side 
with complete relief from recurrence of pneumothorax. No patient in this study 
is known to have developed pulmonary tuberculosis subsequent to an episode of 
pneumothorax. 


SUMMARY 


Methods of management of spontaneous penumothorax are presented. The 
lack of etiologic relationship to pulmonary tuberculosis is reaffirmed. A surgical 
program for the management of recurrent spontaneous pneumothorax is pre- 
sented. The results of treatment are reported. 


Univ. of Louisville School of Medicine 
Louisville, Ky. 
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FREE MATTRESSED FASCIA LATA PATCHES IN THE REPAIR OF 
LARGE ABDOMINAL INCISIONAL HERNIAS* 


JosepH E. Hamizton, M.D. 
Louisville 


Since 1944, including some time in the Military Service, we have employed 
free fascia lata patches to repair incisional hernias of large size, using closely- 
placed cotton mattress sutures to bond the patch at all points to the underlying 
preliminary scar tissue overlap. The few soldiers operated upon during this 
period, although showing excellent immediate results, have been lost to follow-up. 
However, the 13 patients having this type of repair in the Louisville Veterans 
Administration Hospital since 1946 have all been followed approximately to 
date and will be reported herewith. 

Of the several methods used to reinforce large fascial defects, three seem pre- 
eminent, namely, tantalum gauze as presented by Koontz!®: ', Lam” and others, 
cutis or full thickness skin patches first introduced to this country by Cannaday?: * 
and the oldest, or fascia lata method. Kirschner®, Lewis'* and Gallie and Leme- 
surier® all showed that free fascia transplants would live and fulfill their physio- 
logic function when placed in new beds in the same subject. Kirschner demon- 
strated that even a single layer of this tissue could be used successfully to close 
a full thickness abdominal defect. Its under surface would become invested with 
omentum and granulation tissue would grow in and cover its outer aspect. Gallie 
maintained that, although the free patch survived intact, it united to other 
fascia only by scar tissue which allowed gradual stretching. For this reason he 
used living fascial ribbons to suture his patches in place. Others": '® have not 
found this necessary. We believe that the multiple mattress stitch technic to be 
described achieves an inseparable union between the patch and its bed. 

Although with proper technic, all of the three types of repair, tantalum, cutis 
or fascia, are undoubtedly satisfactory, there appear to be certain advantages of 
the mattressed fascial patch over the other two. There is no apparent deteriora- 
tion in these transplants whereas tantalum mesh will fragment after a few 
months, leaving the ingrown scar tissue to maintain the repair. Whereas fascia 
lata remains supple and symptomless, tantalum will occasionally produce a dis- 
agreeable ‘‘cardboard”’ effect, especially when the overlying subcutaneous tissue 
layer is thin. In one of the patients to be presented, there was so much tender- 
ness over the folded edges of the tantalum that the implant had to be replaced 
with a fascia lata patch which is still solidly healed after 5 years. The tantalum 
mesh repair, however, is definitely quicker and somewhat easier to do than the 
fascia lata. Much time may be saved in the latter procedure if a second team 
removes the graft while the main operation is in progress. 

* Published with the permission of the Chief Medical Director, Department of Medicine 
and Surgery, Veterans Administration, who assumes no responsibility for the opinions 
expressed or the conclusions drawn by the author. 
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and the Louisville Veterans Administration Hospital. 
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Although the advocates of the cutis graft point out the abundance of supply 
and the ease of obtaining this tissue, it would appear simpler and quicker to 
obtain a piece of fascia lata than a comparable one of cutis, and the residual 
discomfort should certainly be no greater in the former donor site than in the 
latter. The larger pieces of fascia lata used in the present series were 20 to 24 by 
8 to 12 centimeters. This would constitute a large full thickness skin defect to 
be covered with a split graft, especially if, as Cannaday advised for large re- 
pairs, a double thickness of cutis were used. Foshee® found that, following re- 
moval of fascia lata, if the defect were narrow, its edges reunited by firm cicatrix. 
Wide defects were restored by a layer of tissue 14 to 24 the thickness of the 
previous fascia lata and otherwise functionally and histologically identical. 
Although Cannaday believed fascia lata to be inferior to cutis in strength, we 
have yet to find a single layer of this tissue inadequate to reinforce even our 
largest fascial defects. Koontz feared that fascia would slough in the presence of 
infection. In the single case of wound infection of the present series there was 
solid healing without loss of the fascia patch. 

Gray and co-workers’ and Clark‘ point to inclusion cysts in full thickness skin 
grafts and advise removal of the epidermal layer. To do this completely is dif- 
ficult and it leaves a relatively thin remnant of corium which Harkins‘ has found 
to average 0.027 inch in thickness. 

There has been relatively little written about the use of free fascia lata patches 
since the earlier work of Gallie and others. Morse, Hill and Barb" in 19438, 
Singleton and Stehouwer'"®, in 1945, and Austin and Damstra! in 1951, published 
favorable reports. The last mentioned authors have independently employed a 
double row of sutures around the periphery of their grafts and with extra stitches 
taken elsewhere between graft and underlying tissues in a manner not unlike 
our own multiple mattress technic to be described. 

Recently Usher'* has described the use of freeze dried ribbons of fascia lata, 
obtained at autopsy, as a lacing reinforcement for large and difficult repairs. 
If this should prove of equal durability to autogenous fascia, the patch operation 
would be much shortened and simplified. 

We have abandoned the pedicled flap method of using fascia lata as described 
by Wangensteen” because it required extensive subcutaneous tunnelling and 
since it does not appear proved that the pedicle actually contributes to the 
viability of a properly-placed free graft. 


TECHNIC 


The technic as originally developed in 1944 has been continued to date es- 
sentially unchanged. The incision usually is an ellipse which includes the central 
atrophic incision scar and corrects for the bulging of the sac. Usually, in the 
larger hernias, this central area consists only of skin and peritoneum. The sac 
is carefully developed and at its periphery the normal fascia is cleaned back for 
at least 2.5 to 3 cm. in preparation for the patch. Excess subcutaneous fat is ex- 
cised with long clean strokes to avoid leaving behind devitalized tissue. The sac 
now is opened and adherent viscera and omentum are freed up to allow for an 


( 
( 
t 
I 


Feb. 1956 HERNIAL REPAIR BY FREE FASCIA LATA PATCHES 219 


overlap closure. Excess sac is excised leaving behind enough of this structure to 
construct a preliminary Mayo type of embrication under moderate tension. 
This will retain the viscera, maintain the contour of the abdominal wall, and form 
a bed for the patch. As this work is proceeding, a second team removes a piece 
of fascia lata through a longitudinal incision in the anterolateral aspect of the 
thigh. All areolar tissue is removed, leaving both surfaces of the transplant clean 
and glistening. No effort is made to close the fascial defect, since, as already 
stated, a new layer will form investing the underlying muscles exactly as the 
piece removed. The reinforcement is now placed over the hernial area over- 
lapping normal fascia for 2.5 to 3 cm. all around the periphery. The patch is 
secured to its bed at all points by mattress sutures of fine cotton placed about 
1.5 cm. apart and somewhat closer around the periphery. This gives the surgeon 
the satisfying feeling at the conclusion of the procedure that the reinforcement is 
already an integral and absolutely secure component of the reconstructed wall. 

Two points of paramount importance are to be stressed: 1) the entire bed that 
is to receive the patch must be scrupulously cleaned of all fatty and areolar tissue 
as stressed by Gallie® years ago, and 2) is the principle of equalization of tension 
throughout the repair. Both suture rows of the preliminary embrication must 
receive a share of the lateral pull. The same moderate tension of this overlap 
must be absorbed equally throughout the extent of the fascial patch by its multi- 
tudinous fine sutures. If this is correctly done, the result will be an even tonus 
everywhere with no slack in one place and undue tension in another to allow the 
forces of recurrence to divide and conquer. Cotton is used throughout; a few 
heavier and medium sutures in the preliminary overlap and finer grades, no. 000 
and no. 0000, for the quilting sutures. 


Fig. 1. Fascia lata patch in patient A. L. Note the closely placed fine cotton mattress 
sutures. These bite into the underlying scar bed. 
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Fig. 2. Fascia lata patch in place in patient E. Y. It covered, with a 2 cm. margin, a 
defect between solid fascial margins of 13 x 9 em. 


Figures 1 and 2 show the completed procedure in patients A. L. and E. Y. The 
skin and subcutaneous tissue is closed in two layers. A few sutures taken between 
this layer and the graft will help obliterate dead space. If the wound is not en- 
tirely dry, one or two penrose drains, or still better, small T tubes for suction 
drainage should be placed through separate stab wounds. A bulky mechanic’s 
waste mildly compressive dressing is applied. The patient is progressively ambu- 
lated from the very start as we have complete faith in this multiple suture type 
of repair. 


MATERIAL 


The present series consists of 12 incisional hernias and 1 direct inguinal hernia 
as outlined in table I. In all but 1 patient there was a defect, several times quite 
large, between the margins of normal fascia that could not be brought together 
by the conventional Mayo type of overlap. In the 1 patient, H. F., in whom an 
overlap was possible the fascia was so frayed and thinned that a recurrence was 
considered almost inevitable unless a patch were applied. Incidentally three of 
the repairs (two ventral hernias in patients G. W. A. and 8. W. and the inguinal 
hernia in patient H. P. K.) were done upon patients in whom we had previously 
done rather insecure herniorrhaphies. There were three other recurrent hernias 
in patients E. Y., A. L. and R. F., as shown in table I. 

In 4 patients G. H. H., G. W. A., H. M.S. and E. Y., the large hernial ring 
was immediately beneath the costal margin or actually its upper margin was 
formed by this structure. Such a situation adds to the difficulty of repair. 
Five of the ventral hernias, those in patients A. L., H. M.S8., J. A. T., E. Y. 
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SUMMARY OF THE THIRTEEN FASCIA LATA REPAIRS 
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Date 


covered only by skin and peritoneum. 


A 
Patient Diagram Description of Hernia Rep’ 
GeHeHe | 52 3 Right rectus post-cholecystectomy. 15x8 cm. | Sept. Solid. |No bulge 
W xyphoid to umbilicus. Central part 1946 | No or 
symptoms | symptoms 


R.Fe 50 S a Lt. rectus post-gastroenterostomy. First Sept.| Solid*# |No bulge 
W & repair 1949. Tantalum repair 1949. 1950 | No or 
Tantalum removed and 5x7 cm, defect symptoms | symptoms 
patched.* Recurrent. 
GeWeAe | 42 Rt. rectus post~gastrectomy. Xyphoid to Nov. | Solid. |No bulge 
W umbilicus. Recurrent. 1950} No Minimal 
symptoms jnumbness. 


peritoneun. Recurrent. Huge. 


Rt. and lt. upper rectus post-op. for Mild pain 

W three gastric and one intestinal 1950] No at times. 
obstruction operation. Actual hermial symptoms |No dis- 

J\ ving 6x10 cm. ‘ ability. 
A.Le 64, Rt. rectus. postzastrorrnaphy. 20x13 cm. Apr. | No recur4Minimal 
W Most of hernia covered only by skin and 1951] rence. jpares- 
No thesia. 


WedeMe 


Rt. lower quadrant post-appendectomy. 
15x10 cm. Ring 6x10 cm. 


Apr. 


Solid. |No bulge 
No or 
symptoms 


=~ 


Rt. rectus post-cholecystectomy. 21x13 cm. | Apr.| Solid bulge 
Mostly covered by skin and peritoneum only. | 1952 or 
Also small unbilical hemia. Huge. symptoms | symptoms 


Ms Defect in upper part of xyphoid-to- 


10x5 cm. 


JeAcTo | 63 = Transverse upper abdominal, post-explora- May Solid. [Minimal 
c ee tory lap. 15x13 cn. Mostly covered by 1952} Minimal |tender- 
only skin, thin scar tissue and peritoneum. symptoms/ness. No 
Very laree. bulge. 
Eel. 53 = Upper rectus, post-castrectomy. Ring May Solid. ,Mild ache 
w 12x15 cm. Covered in central part by skin 1953} No at night. 
and peritoneum only. Recurrent. Huge. symptoms|No dis- 
ability. 
B.S. 62 July} Solid No bulge 
W symphysis post-colectomy incision. Ring 1953] No or 


Left rectus post-exploratory for machine 


Recurrent. 


W \ gun wound. 20x6 cm. defect. Covered only 1953} Mild Some in- 
by skin and peritoneum over central part. fleeting} stability 
7/f Recurrent. Huge. pains. jof hip. 
HF. 60 \ Upper midline post-cholecystectomy. In Mar.| Solid. |No bulge 
WwW part covered only by skin and thin scar 1954] No pain. or 
tissue. symptoms 
| 58 Rt. direct inguinal hernia, large, with Apr.| Solid up} No 
W frayed out conjoined structures. 1951| to death} mention. 


Mar. 


Stitch 


*Tantalum removed because of local tenderness and "cardboard effect." 
*tHad subsequent gastrectomy through repair in March 1951. 
fascia lata leaving tiny defect in fascia without hernia 5 mm. 


abscess drained through 


in diameter. 


and 8. W. were regarded as large to huge. The photographs of two of these before 
and after repair are shown in figures 3, 4, 5 and 6. 

Several adverse factors were in evidence among the patients of this series. 
Kight of the patients were 50 years of age or older, and 4 were over 60. Four 
patients were moderately to markedly obese. Two patients, A. L. and G. H. H. 
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Fig. 4. Patient E. Y. after free fascial patch hernia repair. He also had a right inguinal 
herniorrhaphy. 


had, in addition, severe asthmatic bronchitis and productive cough that could 
not be controlled. Two patients, J. A. T. and A. L., had hypertensive cardio- 
vascular disease. 

As already mentioned, | patient, R. F., who had already had a tantalum gauze 
repair for recurrent hernia had so much tenderness over one prominent margin 


Fig. 3. Patient E. Y. before operation 
as 
In 
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of the patch that it had to be replaced with fascia lata, although the hernia was 
still in good repair. The removed tantalum was densely infiltrated with fibro- 
blasts and had to be removed by sharp dissection. Although thus completely 
incorporated in fibrosis and holding admirably, it had the unpleasant rigidity of 
a board. 

Three patients, R. F., G. W. A. and B. 8., had subsequent laparotomies 


Fia. 5. Patient H. 8. before operation. Note that there also is a small umbilical hernia 
3 
* . 
Fia. 6. Patient H. S. following free fascia lata repair 


JOSEPH E. HAMILTON 


Fria. 7. Photomicrograph of piece of fascia lata patch removed two years after insertion. 
Note the dense wavy layers of collagen, the normal staining nuclei and the numerous small 
nutrient vessels. 


through their fascial repairs, but all 3 still have solidly healed incisions 60, 18 and 
1 month postoperative. In two of these reoperations done upon the stomach, 
stitch abscesses developed, requiring minor incision and drainage. 

In patient B. 8., reoperated upon by the author two years following the fascial 
repair, the patch grossly seemed as solid and viable as when it was inserted. A 
microscopic section, shown in figure 7, showed a structure indistinguishable from 
fascia lata and with normally staining nuclei, and numerous delicate nutrient 
vessels. There was no scar tissue present and the only foreign body reaction was 
in the immediate vicinity of the sutures. 


RESULTS 


All 13 patients, 12 with incisional hernias and 1 with direct inguinal hernia, 
survived their operations without serious complication and none has developed 
recurrence for from 114 to 9 years postoperative (table I). Patient A. L. 
with the severe asthmatic bronchitis and hypertensive cardiovascular disease 
was last seen on Oct. 11, 1955. He had gained 47 pounds since his repair in April 
1951. All examiners noted that he had some general abdominal protuberance and 
a palpable sense of thinness and weakness of the upper part of the repair scar, 
but not a localized bulge or herniation. It was as though the fascia and little else 
were bridging this area but was still holding. Patient, R. F., who developed a 
stitch abscess following the reoperation through his fascial repair, shows a de- 
fect 5 mm. in diameter in the patch at the point of incision. This is not regarded 
as a recurrence. 
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Complications: These are listed herewith— 


Stitch abscess following subsequent laparotomy............................-. 2 
Orchitis of right testicle following the inguinal repair........................ 1 


The serum collections were no problem, drying up after one or more needle 
aspirations of the wound. The wound infection is of especial interest. It occurred 
in patient H. F. During lysis of dense adhesions between small bowel and sac a 
loop was torn in several places necessitating resection of 10 inches and reanasto- 
mosis. A low grade wound infection brought the patient back to the hospital a 
month later. The wound was laid open down to the fascial graft 8 cm. in length 
and subsequently healed by secondary intention. The fascia was in good condi- 
tion and the repair has remained solid. A tiny sinus has persisted up to Oct. 11, 
1955 from which three cotton sutures were fished, the last one on that date. This 
complication is reassuring to us rather than otherwise as it seems to demon- 
strate that in this era of antibiotics free grafts will tolerate an infection without 
slough or dissolution of the repair. 

Thigh Donor Site: Only 2 of the patients reported other than minimal pares- 
thesia or complete freedom of symptoms. One patient, S. W., complained that 
his right hip, on the donor side, became unstable, clicked, and tended to ‘“‘give 
to the right”’ when he lifted very heavy pipes in construction work. There is no 
local bulge or weakness of the thigh. He changed to another job and now has 
little if any trouble. A second patient, W. H. 8., complains of moderate sharp 
shooting pains in the thigh donor wound coming on after a day’s work, lasting 
about two hours. This is not particularly disturbing, and is in no way disabling. 
The patient is somewhat neurotic and also suffers with chronic occipital head- 
aches. A third patient, E. Y., notes very mild “heaviness and ache” of the outer 
aspects of both thighs, (used as donors) at night but not disturbing sleep. 


SUMMARY AND CONCLUSIONS 


Of 13 large hernias, 12 incisional and 1 direct inguinal, repaired by free fascial 
grafts applied by our multiple mattress technic, there have been no recurrences 
in from 114 to 9 years postoperative. The inguinal and five of the incisional 
hernias were recurrent. In 3 patients, there was a later laparotomy through the 
site of repair with subsequent sound healing. 

Among the 13 donor thighs, there has been 1 mild case of snapping tensor 
fascia lata with heavy lifting and 2 cases of moderate paresthesia of the incision 
scar. None of these is at all incapacitating. 

The author’s method of bending the fascia lata reinforcement to its bed by 
multiple mattress cotton sutures throughout the entire graft is described. 

This free graft method has been used only in those patients in whom normal 
fascial edges could not be brought together in a conventional overlap type of re- 
pair. 
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There is good experimental and clinical evidence that free fascial patches will 
live indefinitely and serve their physiologic function when transplanted to new 
beds in the same subject. 


Louisville Veteran’s Administration Hospital 
Louisville, Ky. 
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SPINAL CORD INVOLVEMENT DUE TO CERVICAL SPONDYLOSIS* 


Lupwia H. Secerserc, M.D. 


Louisville 


Considerable interest has developed with reference to the neurologic symptoms 
and treatment of spinal cord involvement secondary to cervical spondylosis!: * 7 
There is no question that in the past the condition has been confused with 
neurologic diseases for which there is no known treatment, and which have been 
purely nosologic problems. However, there appears to be some hope for the 
restitution of some of these patients doomed with a diagnosis of an incurable 
disease, who perhaps have cervical spondylosis for which there is an answer. 
It is not implied that degenerative-diseases such as amyotrophic lateral sclerosis, 
progressive muscular dystrophy, etc. represent the end result of cervical cord 
involvement due to spondylosis. However, spondylosis should be considered in 
the differential diagnosis of chronic spinal cord disease. It also is evident that 
cervical spondylosis may occur without the production of spinal cord involve- 
ment. Therefore, it would seem that even though there appears to be some hope 
for these patients, one must not be overly aggressive and patients should be 
selected with care. 

The surgical treatment of patients with spinal cord involvement resulting 
from cervical spondylosis has been eyed with some degree of suspicion by many, 
and it is the author’s opinion that perhaps procedures have been discussed which 
carry a rather marked risk in surgical morbidity. It would seem, therefore, that 
to produce satisfactory results with a procedure less hazardous would be the 
answer to this skepticism. It is not assumed that the final answer has been 
reached, but it is hoped that a safer approach to the problem will warrant further 
study. No originality is claimed as this represents merely an attempt to correlate 
what previously has been suggested by Kahn and Brain. 

Cervical spondylosis is the term used by Brain? to designate the midline bars 
which develop at the intervertebral level. It also has been designated as midline 
cervical osteophytosis and hypertrophic osteoarthritis. In view of the fact that 
Brain has very logically evolved the development of the probable pathology, 
his terminology will be used. Actually, cervical spondylosis means ‘‘a condition 
of the vertebrae’’, which is certainly descriptive, if not accurately so. 

Frykholm‘ has described two types of cervical disk protrusion. The nuclear 
type forms a well localized mass and is due to the extrusion of nuclear material 
through a tear in the annulus—the so-called soft disk. The other type is an an- 
nular protrusion which may be localized or diffuse, and which is due to the 
bulging of the annulus. If the protrusion is lateral, lateral spurs develop, either 
in the dorsolateral or intraforaminal regions. If the protrusion is medial, one 
sees the dorsomedial protrusion with which this paper is concerned. 


* From the Department of Surgery, University of Louisville School of Medicine, Louis- 
ville, Kentucky. 

Presented at the meeting of the Neurosurgical Society of America, Pebble Beach, Cali- 
fornia, March 16-19, 1955. 
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Brain points out that with aging there is a loss of the gelatinous substance of 
the intervertebral disk, which, in turn, results in a diminution in the vertical 
height of the disk. As a result, there is increased mobility at the level of the 
affected disk due to loosening of the fibers arising from the epiphyseal ring. 
Formation of lamellar bone is stimulated by the increased mobility and gradually 
the transverse bar is formed. He further points out that the process frequently 
involves several segments rather than being isolated to one segmental level. 

The pathology in the spinal cord resulting from this ridging process is not as 
clear cut. The effect of the transverse bars on the anterior spinal artery has been 
suggested as the possible cause of the symptoms that develop; however, there 
is evidence to indicate that this perhaps is not the cause of the long tract signs. 

Kahn’ has suggested that the spinal cord is a relatively fixed structure and 
is fixed by virtue of the fragile appearing, but strong dentate ligaments. Thus, 
with posterior protrusion of an intervertebral mass, there develops an anterior 
cord compression with a secondary stress placed upon the cord just posterior to 
the attachment of the dentate ligaments. This, of course, is the location of the 
lateral corticospinal pathways. In addition, he has indicated that pyramidal 
tracts are more susceptible also because of their large fibers which show a greater 
effect on conductivity than do the finer fibers of the sensory pathways. Touch 
may be preserved because, although there is compression of the anterior spino- 
thalamic tracts, there still is sufficient touch sensation carried in the posterior 
columns which are relatively protected from impingement on the overlying 
lamina by the restraining influence of the dentate ligaments. Assuming that 
these hypotheses are correct, which certainly they seem to be, it would still seem 
that perhaps there is some involvement of the vascular supply secondary to the 
fixation of the cord by the dentate ligaments. 

The series reported here comprise a total of 8 patients. There is no question 
that there are much larger series, but it is thought that these 8 patients present 
a fairly typical cross section of the problem. Statistically speaking, the group 
is too small to arrive at definite percentage figures, but there are several factors 
common in all cases which are thought to be significant. 

The common denominator in symptomatology in all 8 of the patients would 
appear to be a history of variable duration of difficulty in ambulation. This was 
described by some patients as stiffness and unsteadiness of the lower extremities. 
Other patients complained of fatigability and aching of the legs similar in 
nature to intermittent claudication. In fact, one patient had been extensively 
investigated for peripheral vascular disease because of this complaint. One patient 
stated that he had suffered a stroke, but, on questioning, the development of this 
unilateral weakness was gradual, failed to involve the face, and, on examination 
he proved to have bilateral pyramidal tract signs, although weakness was more 
pronounced on one side. 

Difficulty in motor function of the upper extremities was noted by most 
patients as consisting primarily of a loss of dexterity. Gross muscular dysfunction 
of the upper extremities was observed by many, but was not as common a com- 
plaint as the inability to perform fine acts. 
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Complaints of sensory abnormalities in the lower extremities were not common. 
However, all of the patients except one complained of some sensory abnormality 
in the upper extremities. The commonest sensory symptom was numbness of the 
fingers and palms but this was not limited to a specific dermatome distribution. 
Some complained of pain in the upper extremities, but, again, the pattern of pain 
could not be related to one specific root. Generally the pain was an aching of the 
shoulder girdle and probably resulted from sagging of the shoulder girdle due to 
weakened musculature. 

Neck pain was a fairly universal symptom, but, surprisingly, only half of the 
patients could ascribe a definite traumatic origin to their symptomatology. This 
perhaps would lend supportive evidence to the assumption that actual disk rup- 
ture may not be the antecedent cause of spondylosis. Also it should be noted that 
the youngest patient in the group was 45 years of age, the eldest 68—again im- 
plying that a degenerative’ process is probably present. 

Interestingly enough, many of the patients complained also of headache, and 
the type of headache that one generally considers a tension headache. Typically, 
the headache was occipital and suboccipital and was constant in character, 
growing worse as the day progressed. It is not thought that this headache was 
due to compression of the upper cervical roots, but more probably it was due to 
tension and spasticity of the cervical muscles. 

The symptoms were progressive in all instances, and although the progress 
was at times halted, there were no true remissions. 

On examination, the patients invariably showed signs of pyramidal tract in- 
volvement. In the lower extremities there were hyperactive reflexes; at times 
even spasticity with clonus was present. Plantar extensor responses were found 
in all patients. One patient was unable to walk, but the remainder showed vari- 
able forms of a spastic type of gait. In the upper extremities less spasticity was 
seen, and the reflexes varied from being hyperactive to absent. 

The sensory changes were so variable that it seems a waste of time to discuss 
them. Sensory loss was chiefly of pain and temperature, but it was of a spotty 
pattern with seemingly no rhyme or reason. Consistently the patients showed 
hypalgesia over the hands. In some this followed a definite dermatome; in others 
it fitted no specific root pattern. To substantiate the hypothesis of Kahn with 
respect to posterior column and touch sensation, there seemed to be evidence of 
impairment to these modalities in only 2 of the patients. 

Some of the patients had extreme stiffness of the cervical spine with little or 
no mobility in any plane, and a few had free mobility in all planes with no re- 
striction. There was a direct correlation between the number of segments in- 
volved with spondylosis and the freedom of motion. Those patients with 1 or 
2 bars showed much less restriction of neck motion that did those with 3 or more 
bars. 

In only 1 patient was there evidence of sphincteric disturbance—a patient 
who was nearly paraplegic. 

Although there are but 8 patients, one can say that given an individual upward 
of 45 years of age with a history of a progressive nonremitting neurologic dis- 
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ability consisting primarily of difficulty with gait, clumsiness of the upper ex- 
tremities with some sensory disturbance in the hands, who shows bilateral 
pyramidal tract signs, the suspicion of cervical spondylosis with spinal cord in- 
volvement must be entertained. A summary can be seen in the accompanying 
table. 

Roentgenograms of the cervical spine showed an obliteration of the normal 
cervical curve in some patients, but in others a perfectly normal curve was 
present. All showed some evidence of lipping of the vertebral body margins, and 
this was more evident anteriorly than posteriorly (fig. .1). In some roentgeno- 
grams the midline bars could be seen in the lateral view, but others could not 
be demonstrated. There seemed to be no other significant information on the 
evaluation of the cervical spine films. 

Myelography was carried out in all patients. Six to 9 cc. of pantopaque were 
introduced into the lumbar sac and carried up into the cervical region. The head 
was maintained in a moderately hyperextended position during the pooling of 


Fig. 1. Lateral roentgenogram view of cervical spine showing anterior lipping, but little 
evidence of posterior lipping. 
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the pantopaque. It has been suggested that this hyperextension of the head may 
be quite dangerous because of the possibility of producing an acute cord com- 
pression in this position. However, it is thought that if care is used no damage 
results. Certainly, no untoward symptoms have developed in any of the reported 
cases, nor has this been true in an experience with a large series of cervical disk 
herniations. 

Myelographic films made in the anteroposterior view are of considerable help, 
for a complete separation of the column at the level of the bars may be seen 
(fig. 2). However, the lateral films of the pantopaque column are of greatest 
importance. In these films one can see the anterior ribbing most clearly, and it 
is evident that this may occur at multiple levels (fig. 3). This has been the rule 
in the cases reported here, and thus it would be difficult to implicate 1 bar as 
being the causative agent of the patient’s neurologic disability. In only 1 patient 
was a single midline bar found; 3 patients had 2 levels involved; 3 had 3 bars 
present, and in 1 patient there were 4 bars found. 


Fig. 2. Anteroposterior myelogram showing column separation at level of bars at 
C3-C4, C4-C5, C5-C6 and C6-C7 interspaces. 
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Significant also is the presence of a posterior indentation in many films, as 
pointed out by Ehni*, which lies directly opposite to the anterior indentations, 
As he has suggested this gives the impression of an anteroposterior constriction 
of the arachnoid space and thus the cord. It is thought that this posterior in- 
dentation is the result of the anterior ribbing forcing the cord posteriorly against 
the ligamentum flavum and laminas. 

In view of the nature of the pathology it would seem that conservative meas- 
ures have no place in the treatment of patients with neurologic deficit from 
cervical spondylosis. Surgery is their only hope of restoration to a relatively 
normal neurologic status. 

In our files there is one patient who is not included in the present report. This 
patient, who presented symptoms of involvement of the pyramidal tracts with 
sensory disturbance in the upper extremities, was found at surgery to have a 
midline bar. The bar was removed surgically, taking great care to prevent in- 
jury to the spinal cord, and it was thought that the procedure had gone without 
incident. Postoperatively, however, the patient showed an increased neurologic 
involvement which failed to improve. This cannot happen without it exerting a 


Fia. 3. Lateral myelogram showing anterior ribbing of column at C3-C4, C4-C5, C5-C6 
and C6-C7 interspaces. 
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very sobering influence, and one is determined not to have it happen again. Con- 
tusion of the cord may not be visible, nevertheless, the long tracts can be so easily 
affected by torsional stresses and contusion, that it would seem an extremely 
hazardous procedure, particularly since most of these patients present multiple 
bars. 

Cervical laminectomy is carried out with the patient in the sitting position 
as this position greatly facilitates the surgery. The dangers of air embolism are 
acknowledged, and great care must be taken to prevent such an occurrence. It 
is realized that many surgeons believe the prone position is much more desirable 
because of this. However, with careful hemostasis, particularly of the epidural 
veins, the possibility of air embolism can he greatly reduced. 

Endotracheal anesthesia has been used in all instances. The anesthesiologists 
are aware of the danger of extreme hyperextension of the head during intubation, 
and if oral intubation cannot be accomplished with minimal hyperextension, a 
nasotracheal tube is used. To prevent serious fall in blood pressure which in part 
is due to the upright position and in part to the age of these patients, our anesthe- 
siologists have found that wrapping of the lower extremities with elastic bandages 
has been of great help. 

Care must be taken in positioning the patient to prevent excessive flexion of 
the head which may result in acute cord compression. Only minimal flexion is 
necessary to produce obliteration of the cervical lordotic curve which provides 
satisfactory position for the procedure. 

A cervical laminectomy is done of such extent that all of the laminae overlying 
the demonstrated cervical bars are removed. Care is taken not to injure in any 
fashion the articular facets. Bleeding from epidural vessels is controlled with 
cotton patties to prevent the occurrence of air emboli. The dura is opened in the 
midline and a bilateral section of the dentate ligaments is done. The dentate liga- 
ments are cut at least 1 level and if possible 2 levels above and below the bars 
present. Thus in the case of a single bar 2 to 4 dentates are sectioned on either 
side, when 2 bars are present, 3 to 5 dentates are sectioned, etc. Following this the 
dura is closed, and a very careful layer closure of the wound is made. Because 
of the extensiveness of the laminectomy in many of these patients the closure of 
the wound is of utmost importance. 

There has been no instance of subsequent subluxation as the result of extensive 
laminectomy in any of the patients, and in none has there been an increasing 
cervical lordosis. It is thought that subluxation will not occur if the articular 
facets are undisturbed by the surgery. The careful attention to layer closure of 
muscles and fascia, it is believed, will prevent an increasing cervical lordosis. 
These two problems have caused concern, as such difficulties are known to occur, 
but to date, there has been no such complication seen. When it has been neces- 
sary to do an extensive laminectomy, as in a patient with 4 bars, it has been 
thought advisable to provide additional support for several months postopera- 
tively to forestall the development of such a complication. In such instances, a 
cervical collar or brace is used. 

The results have been uniformly good. No patient has recovered completely 
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TABLE I 
Symptoms 3 Postoperative State 
1*| 53 | Weakness of all extremities.| yes | no | 2 | Retains some numbness of hands. 
Pain in arms and numb- Gait is improved. Retains left 
ness of both hands. plantar extensor. Right normal. 
2 | 50 | Cramping of legs and numb-| yes | yes | 3 | Leg cramps relieved. Numbness of 
ness of hands. hands improved but still present. 


Bilateral Babinskis still present. 
3 | 64 | Stiffness of legs and clumsy| yes | yes | 1 | Walks with only mild difficulty. Re- 


gait. tains plantar extensor responses. 
4 | 45 | “Stroke on left’? but both) yes | yes | 2 | Retains pyramidal tract signs, but 
legs weak. Numbness of gait is improved. Tingling in 
legs and arms. fingers improved. 
5 | 68 | Difficulty with walking.| yes} no | 3| Numbness of fingers improved. 
Numbness of fingers. Bilateral plantar extensor re- 


sponses remain, but able to ambu- 
late much better. 
6 | 50 | Cramping of legs, clumsy| yes | no | 2 | Cramping relieved. Gait markedly 


gait. Hands numb. improved. Plantar responses equi- 
vocal. Numbness improved slight- 
ly. 
7 | 58 | Unable to use legs. Pain in| yes | yes | 3 | Ambulatory with slight spasticity. 
arms. Tingling of fingers. Normal bladder function. No pain. 
Urinary retention. Tingling of fingers still present. 
8 | 57 | Stiffness of legs. Numbness} yes | no | 4 | Some numbness persists. Plantar re- 
of fingers with hand weak- sponses normal. Stiffness of legs 
ness. slight. 


* Patient had laminectomy of involved segments with no improvement. Six months 
later dentate ligaments sectioned with improvement noted. 


normal neurologic function, but marked improvement has occurred in every 
one. Improvement in motor function of the lower extremities has been the first 
change postoperatively in all patients. The patient most recently operated upon 
showed a disappearance of pyramidal tract signs 24 hours following surgery. 
The degree of neurologic impairment is no indication of the amount of recovery 
that may be anticipated postoperatively. The most severely incapacitated patient 
in the group had a profound spastic paraparesis which had prevented his carry- 
ing on more than a wheel chair existence. Four months postoperatively this pa- 
tient had only mild spasticity of his lower extremities and was able to perform 
work on his farm which he had not been able to do for some 5 years prior to 
surgery. In addition it should be noted that although there has been no instance 
of complete regression of neurologic signs, the progression of symptoms has been 
halted in every patient. 

Simple laminectomy is not sufficient to produce improvement in these people, 
and this has been proved in 1 of the 8 patients. Following cervical laminectomy 
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of the involved vertebrae in this patient, his neurologic status remained the 
same, and in a 6 months’ follow-up period there was a slight progression of his 
symptoms. He was readmitted at that time for further surgery. His second opera- 
tive procedure consisted of sectioning the dentate ligaments through the former 
laminectomy, and following this he showed a marked regression of his symptoms 
and signs. This case would seem to demonstrate the extremely important role 
played by the dentate ligaments. 


SUMMARY 


In summary, it is assumed that certain facts, are of considerable importance. 

Cervical spondylosis is not necessarily confined to one segmental level. Several 
bars may be the agents responsible for the cord symptoms and signs. 

Demonstration of the number and levels of the bars is best made by means 
of the lateral myelogram. 

A direct surgical attack on the bars themselves is extremely hazardous because 
of the distinct possibility of further disabling the patient. 

Cervical laminectomy and section of the dentate ligaments has proved effec- 
tive, provided that it is extensively done. 

Neurologic improvement has been noted to some degree in every patient thus 
treated, but perhaps more significantly, the progression of symptoms has been 
halted in every one. 


405 Heyburn Bldg. 
Louisville, Ky. 
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THE RADIATION HAZARD IN DIAGNOSTIC UROLOGY 


JoHN J. Ropsins, M.D.,* Donatp HENDRICKS 
Louisville 


Our interest in the potential hazards of radiation was stimulated by the re- 
ports of the International Committee on Radiation Protection in 1952‘. It was 
the opinion of this group that the maximum permissible radiation dose should 
never exceed 0.3 roentgen unit per week to the whole body and 1.5 roentgen 
units to the hands. Such figures lack practical value to the urologist, and we were 
anxious to find an expression of this warning in terms of every day urologic 
terminology, i.e., the number of urographic exposures and the distance from the 
X-ray tube which would be within the established tolerance limits for the phy- 
sician and his assistants. 

In a review of the literature we found a paucity of adequate measurements 
with reference to scattered radiation during diagnostic urologic procedures'. 
Furthermore, we could find nothing with regard to adverse radiation effects 
suffered by urologists. Peller and Pick® reported the incidence of leukemia in 
physicians to be twice that of the general public and Dublin and Spiegelman’ 
found the fatalities among radiologists from leukemia to be eight to nine times 
that of other physicians. It appeared, therefore, that a careful study of the po- 
tential hazard of scattered radiation in diagnostic urology would be desirable. 
During our investigation Nagle and Peirson® published their data, and subse- 
quently Clayton, Goodman, and Bush? reported on scattered radiation based 
on the interpretation of multiple film badge exposures rather than direct instru- 
ment determinations. Their findings complemented our observations. 

Our data was accumulated by using an Aeromax “8” tube mounted on the 
standard Hugh Young cystoscopic table. The roentgenographic film exposure 
factors required for the average sized patient with this equipment were 30 MA, 
70 KV for 2 seconds. The Half Value Layer of the X-ray beam was found to be 
1.8 mm. of aluminum. ; 

Because of the necessity of several hundred exposures to obtain adequate 
measurements, it was desirable to avoid the use of a patient on the table, con- 
sidering the obvious roentgen hazard. Therefore, a 100 pound sack of flour was 
used as a phantom to accumulate the necessary data. The difference in milli- 
roentgen units per exposure between flour and a human target was measured, 
the average difference was obtained and this factor was used to correct all data. 
Spiers’ found that flour approaches unit density material and the scattering 
from that mass is comparable to that occurring from a human being. 

The radiation measurements were made with a Victoreen condenser type 
R-meter, a Victoreen Roentgen Rate Meter, and Victoreen minometers (fig. 1). 


* Fellow in Urology, Department of Surgery, University of Louisville School of Medicine, 
Louisville, Kentucky. 
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These instruments were checked within 5 per cent against a Victoreen Condenser 
type Ionization chamber recently calibrated at the National Bureau of Standards, 

All exposures were made with a standard 8 inch cone, and with a target skin 
distance of 21 inches. Radiation intensity was recorded at 6, 12, 18, 24, and 
30 inches from the vertical axis of the useful X-ray beam in horizontal projec- 
tions at 8 major compass points. The radiation detecting instruments were 
placed at a level with the surface of the flour phantom. Supplementary readings 
were taken at various points on the urologists body and within the room. 

In all instances the radiographic factors were the same, and three sets of 
conditions were measured: 1) Measurements were made without filtration of 
the primary beam, 2) with a 1.0 mm. aluminum filter, and 3) with filtration 
plus a fixed lead diaphragm limiting the exposure area at the standard target 
film distance to a 14 by 17 inch area. 

In all instances the radiation scatter was found to be increased at the head 
and foot of the table. The sides of the table area received substantially less 
scatter. This indicates the increased radiation which is scattered from the mass 
of the phantom and the table. 

In figure 2, the data is presented in a schematic drawing for the measure- 
ments made without filtration in the primary beam. The intensity of radiation 
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is twice that of the beam filtered with 1 mm. of aluminum. It is seen that the 
urologist who stands between the knees of the patient, 18 inches from the tube, 
during exposure is receiving 500 milliroentgen units per minute to his body 
when no filtration is used. However, by the addition of 1 mm. of aluminum 
(fig. 3), this value falls to 160 milliroentgen units per minute. Since each expo- 
sure represents 2 seconds on the equipment used, the above figures would repre- 
sent 30 exposures or 10 pyelograms using the usual 3 film technic. 

At a distance of 30 inches from the vertical axis of the X-ray beam, where 
the urologist usually stands while injecting radiopaque material for pyelography, 
the radiation received without a filter is 135 milliroentgen units per minute at 
chest level and 112 milliroentgen units per minute at waist level. These figures 
indicate that 22 pyelograms could be made per week without exceeding the 
maximum permissible radiation dose of 300 milliroentgen units to the physician. 
By the use of a 1.0 mm. aluminum filter below the X-ray tube, the number of 
exposures permissible increases to 100 or 33 retrograde pyelograms. Trout and 
Kelly® have shown that aluminum filtration in the roentgenographic beam does 
not impair the diagnostic quality of the radiograph. 
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LEAD SHIELD 

MOUNTED ON 

TUBE STAND 


43.2 cm. 
Fia. 5 


The value of a lead diaphragm discretely delimiting the area of useful radio- 
graphic exposure as reported by Nagle and Peirson® is demonstrated by figure 
4. The scattered radiation intensity is sharply limited and the hazard greatly 
reduced. In other words, by such a simple device as a home-made lead diaphrgm 
the urologist standing at the foot of the table no more than 16 inces from the 
tube can undertake 40 pyelograms per week without exceeding the permissible 
dose of body radiation. 

The diaphragm is easily made by inserting a sheet of 1g inch lead on the tube 
stand at a measured distance below the center of the X-ray tube. By calculation 
or by actual measurement on a string model such as is shown in figure 5, the 
size of the aperture required to limit the field to 14 by 17 inches can be readily 
determined. In our case it proved to be 3.5 by 4.3 centimeters. 


SUMMARY 


Scattered radiation during the usual diagnostic pyelographic procedures was 
measured with and without aluminum filtration in the primary beam, and with 
a lead diaphragm beneath the X-ray tube so fashioned to sharply limit the 
exposure area. 

Addition of an aluminim filter and a lead diaphragm to the X-ray equipment 
perceptibly reduce the hazard from scattered radiation. 

A plea is made for greater cognizance of the radiation hazard in urology, and 
some simple practical methods are suggested to reduce this hazard. 
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Note. We wish to express our appreciation for the assistance and helpful sug- 


gestions in this study to Dr. Robert Lich, Jr., Professor of Urology and Chair- 
man of the Section on Urology and to Dr. Herbert Kerman, Associate Professor 
of Radiology, University of Louisville School of Medicine. 
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EXPERIENCES WITH FRONTAL LOBOTOMY* 


Everetr G. Grantuam, M.D., Lupwie H. SEGERBERG, M.D. 


Louisville 


Since frontal lobotomy was instituted by Moniz® in 1936, the operation has 
been used extensively in the treatment of psychiatric disorders and to a lesser 
degree for the relief of intractable pain. The original operative procedure was a 
radical one. Thousands of patients had a complete section of the frontal lobe 
white matter in the plane of the selected incision. Althougha variety of technics 
was used to divide the white matter, the end result was the same. This opera- 
tion is variously referred to as the radical, conventional or complete lobotomy. 
In most instances, it was done as bilateral procedure, and although good results 
were obtained, it soon became evident that there were often severe penalties 
associated with this complete procedure. These included severe damage to per- 
sonality and intellectual capacities. In addition, the operation was followed by 
epileptic seizures in a high percentage of patients. This operation is still being 
done in many clinics. Various investigators devised other operative procedures 
in the hope of perfecting an operation that would provide similar benefits of the 
complete procedure and yet minimize the serious side effects. Cortical ablations 
as performed by Pool’ and cortical undercuttings as performed by Scoville® 
offered promise in this direction, and at the same time provided these investi- 
gators with the opportunity of studying physiologic functions of the frontal 
lobes in human beings. Other workers!:* limited the amount of the incision 
within the white matter to two quadrants with improvement in results and a 
lessening of the undesirable side effects. From a review of the literature‘: *: 
it is clear that a limited or selected lobotomy not only eliminates or minimizes 
the incidence of these side effects, but, in addition, the benefit to the patients is 
superior to the results obtained with a complete or radical lobotomy. 

It is our purpose to present our experiences with patients operated upon by 
a technic in which the lesion is limited to the medial ventral quadrants of the 
white matter of the frontal lobes anterior to the ventricle. The lesion, as com- 
pared with the complete operation, is a small one and represents a section in 
the plane of lobotomy, approximately 1 to 1 the size of the lesion made by 
the complete operation. 


TECHNICAL CONSIDERATIONS 


The technic of this procedure has been described in detail in a previous pub- 
lication’. Briefly, it consists of making a lesion by electrocoagulation in the 
medial ventral quadrant of each frontal lobe (fig. 1). To avoid damage to the 
cortex in making this lesion and to reach the medial ventral quadrant without 
damaging the white matter in other quadrants, an insulated electrode 2 mm. in 


* From the Department of Surgery, University of Louisville School of Medicine, Louis- 
ville, Kentucky. 
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Fig. 1. Area of necrosis in the medial ventral —— of one hemisphere is shown. The 
atient died several weeks after lobotomy to relieve the pain of metastatic malignancy. 
he brain was slightly distorted during fixation. 


diameter is inserted into the medial ventral quadrant of each hemisphere and 
its position accurately checked by roentgenograms made on the operating table. 
Precision in their placement is accomplished by having oxygen in the anterior 
horn of the ventricles (fig. 2). The current is applied to the exposed 1 centi- 
meter tip of the electrode for 60 seconds at two locations in each hemisphere. 
Except for minor variations, the details of the technic have not changed since 
the original description. Burr holes are placed 2 cm. from the midline at a point 
8 cm. above the glabella. The electrodes are introduced in a plane corresponding 
to a line drawn between the burr hole and the outer rim of the orbit. Using this 
precaution the needle will usually be shown on the roentgenogram at least 1 
centimeter anterior to the anterior horn of the lateral ventricle and correction 
of their placement is rarely necessary after the films are studied. The first lesion 
is made at a point 2 cm. cephalad to the floor of the anterior fossa. The depth 
of the anterior fossa below the exposed cortex is made with a ventricular needle. 


_ If it is found to be 714 em. (the usual thickness of brain), the original lesion is 


made at a depth of 5.5 cm. below the cortex. The second lesion is made 8 mm. 
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Fig. 2. Lateral view of the skull taken upon operating table to show relationship of 
electrode to anterior horn of lateral ventricle. Anteroposterior views are also made to 
assure that electrodes are not misplaced in coronal plane. 


caudad to this placement so that there is a slight overlapping of the lesions which 
are produced by the two periods of coagulation. Originally we thought that a 
fairly complete destruction of the white matter in this quadrant would be neces- 
sary for a good result. We no longer believe that this is needed for the desired 
result. It is probable that a lesion in the form of a cylinder 1 em. to 114 em. in 
diameter is ample. When the electrodes are removed, there is often a core of 
white matter adherent to the exposed tip, the thickness of this material about 
the needle being 2 or 3 mm. This does not represent the extent of the destruc- 
tion in the white matter. The long application (60 seconds) of a relatively low 
current will destroy another 5 to 8 mm. of white matter in all radii from the 
electrode. 
MATERIAL 


Since March 1949, frontal lobotomy by this method has been performed 204 
times upon 153 patients. Four patients (2 per cent operative mortality rate) 
died following the operation. The operative mortality rate should be less, for 3 
of the patients died before the advantage of an adequate ventriculogram as a 
part of the procedure was appreciated. There have been no deaths in the last 
100 operative procedures. Epileptic seizures have not developed in any of the 
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patients as a result of the surgery. In follow-up questioning of patients, only 2 
have reported seizures, but in both of these patients, similar seizures were 
present before their operations. Occasionally, patients in the immediate post- 
operative period will show some confusion or drowsiness, but, when present, 
these abnormalities disappear within a few days. In the subsequent follow-up 
there has been no incidence of undesirable change of personality or intellect to 
either the physicians or members of the patients’ families. : 

It is customary for the temperature to rise to 101° to 103° in the first 12 hours 
following surgery with a prompt return to normal within 24 hours. We look upon 
the occurrence of the elevated temperature as assurance of the fact that we have 
made a lesion in the white matter of the frontal lobe in the medial ventral quad- 
rant. There is never any change in the patient’s respiration or pulse at the time 
of making a lesion at surgery whether under local or general anesthesia. 


PSYCHIATRIC DISORDERS 


For an evaluation of the effects of the operation in psychiatric patients, only 
those patients, who were operated upon 2 or more years before the study, were 
selected, for it is believed that this minimum period of time for follow-up study 
will satisfy the most skeptical of the lasting effects of surgery. During the 6 year 
period covered in this study, 84 patients (21 males and 63 females), varying in 
ages between 17 and 70 years have been operated upon. Two of these 84 pa- 
tients died following surgery and another 2 died of other causes before a 2 year 
follow-up was made. 

Among the 80 remaining patients, 79 have been contacted for follow-up within 
the past 2 months, and constitute the basis for this study. The average follow-up 
for the group is 41 months. The psychiatric diagnosis was made by the psychia- 
trist who originally referred the patient. For the most part, the evaluation of 
the results represents a combined opinion of the psychiatrist, the surgeon, and 
the patient’s family. In a few instances the most recent follow-up was obtained 
through a telephone conversation with members of the patient’s family. Mental 
illness treated by a psychiatrist has been present for at least 1 year in all of 
the patients, and in many patients, unmistakable signs of mental disorder were 
present for a period as long as 20 years. The average period of time of a rec- 
ognizable mental disorder was 6 years. All of the patients had had one or 
more periods in a psychiatric institution, and most of those whose result proved 
a failure had been continually hospitalized for several years. The vast majority 
of the patients had had one or more periods of shock therapy without any lasting 
benefit. 

We have thought it best to classify as a “failure” any patient who has not 
been able to leave a mental institution, although in 10 per cent of those that 
are classified as “failures”, the psychiatrists believe that the patients have been 
benefited in the sense that they are better adjusted hospital patients. The 
“fair’’ results are those patients who are living at home but are obviously suf- 
fering with mental disorders which have prevented a satisfactory social or work 


adjustment. 
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The “good” results represent those who have made distinctly good social 
and/or work adjustment. Among 45 patients who are classed as benefited, 24 
are doing public work and 17 are caring for their homes in a normal fashion. 
The remaining ones apparently could work if it were economically necessary. 
In several instances the category of ‘‘good”’ results contains patients whose 
recovery was exceedingly dramatic. To neither friend, family nor psychiatrist is 
there any sign of a personality disorder that would be recognizable as evidence 
of mental illness. In the majority of patients, however, it is obvious to the psy- 
chiatrist that they are still suffering to some degree from a mental illness, and 
in a few of the patients, office visits to their psychiatrists. are carried out at 
routine periods. 

Table I shows the diagnostic categories with a breakdown of results in each 
category plus over-all results. It appears obvious to the authors that regardless 
of the diagnostic term employed by the psychiatrist, the crux of the evaluation 
of whether or not a patient will have success from the lobotomy lies in a proper 
recognition of the outstanding symptoms that are present before surgery. The 
schizophrenic with a long history and with mental deterioration has had uni- 
formly poor results. They represent the vast majority of failures and the fair 
improvements. The shorter the illness, the better the result, and the older the 
patient before onset of illness, the better the result, particularly in those in whom 
a diagnosis has been made of schizophrenia. Those with tenseness, anxiety, 
hostility, agitation or depressions, with elements of anxiety, are the ones who 
uniformly are improved and generally in a very dramatic fashion. Particularly 
gratifying are the uniformly good results in the agitated depressions of the aged. 

The benefits of the lobotomy are sometimes immediate. Most of those who 
subsequently proved to have a good result were able to leave the hospital within 
3 weeks. Improvement, however, in many patients extends over a period of 6 
months, and in a few patients improvement appears to continue over a period 
of a year. The remission to their former state, in this series at least, if it is to 
occur, has done so within a 6 months’ period. These patients, of course, are in- 
cluded in the failure group. 


TABLE I 
| Results 
Diagnosis Patients 
Good Fair Failure 
Siliisnpliteoia Ses ele 40 | 17 (42.5%) | 11 (27.5%) | 12 (30%) 
Manic Depressive Psychosis............. 5 2 (40%) 1 (20 %) 2 (40%) 
Involutional Melancholia. .............. 1 1 (100%) 
Senile: Depression 8 8 (100%) 
Obsession-Compulsion Neurosis......... 11 8 (72.7%) | 3 (27.3%) 
Psychoneurosis—Anxiety Type.......... 12 9 (75%) 3 (25%) 
Psychopath with Drug and/or Alcohol 
64 (81%) 
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Second stage procedures have been performed in 25 of these patients, and in 
7 a distinct improvement in the results occurred. The explanation of this phe- 
nomenon is not entirely clear, but it would appear from our review of these pa- 
tients that the second operation was the first time an adequate lesion had been 
made rather than that the result was improved by actually increasing the size 
of the lesion. 

It would appear that the results in this series of patients operated upon by 
this method compare favorably with the best series reported and is better than 
many. In other lobotomy series‘, studies indicate that the results are better in 
patients in whom a smaller lesion is produced than those with a radical lobotomy. 
Furthermore, in our series, medial ventral quadrant lobotomy has been per- 
formed without producing epileptic attacks and without producing any damage 
to the patient’s intellectual capacity or inflicting personality defects. 


PAIN 


Our impressions of lobotomy for pain are based on 614 years of experience 
with the operation for various types of disorder. The majority of the operations 
were done on patients with inoperable cancer. Our analysis of the results has 
recently been published.’ 

We are less enthusiastic about the use of lobotomy for pain than we were 
previously. It is often difficult to decide in an individual patient whether tract- 
otomy or lobotomy has the most to offer in the management of painful disorders. 
A combination of the two methods may, at times, be needed. In some patients 
following unsuccessful results with cordotomy, lobotomy has been successful, 
and there may be instances when one would be justified in advising the two 
operative procedures without a long delay between them. 

It is not clear whether lobotomy will relieve intractable somatic pain. The 
threshold of painful stimuli varies in individual to individual, so that what may 
be an intolerable pain to one may be well tolerated by another. The reaction to 
pain is an emotional experience that varies greatly among individuals. The pres- 
ence or absence of narcotic addiction further complicates the problem. We doubt 
that unmistakable structural damage and, in particular, demonstrable neuro- 
logic deficit as the result of involvement of the nervous system which is producing 
pain, will be relieved by lobotomy. In such a patient we believe tractotomy is 
indicated. If this individual should have an addiction to morphine before the 
procedure, or if the results of the tractotomy prove unsuccessful, a lobotomy may 
produce successful relief of suffering for the patient. We do not believe that such 
a regime is indicated unless there is reasonable certainty that the patient has 
3 or more months to live. 

In patients who are suffering with pain from an inoperable cancer, who do not 
have a demonstrable neurologic deficit, but in whom there is a great deal of 
tenseness, anxiety or mental anguish concerned with their illness, lobotomy is 
highly successful. There is doubt in our minds as to whether the good effects of 
the operation can be ascribed to the actual relief of somatic pain. We suspect 
that its good results, even when it has eliminated addiction, lies in the relief of 
tenseness, anxiety and self concern. Whatever true pain of somatic origin was 
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present prior to the lobotomy then becomes tolerable, as it might have in a more 
phlegmatic individual suffering with a similar disorder, who did not need a pain- 
relieving operation. 

In some of the patients in our series on whom the operation was performed, 
presumably for pain, there was nothing which we could demonstrate to prove 
that they had organic, structural pathology as an explanation for the pain. 
Nevertheless, lobotomy, as performed by us, has been successful in such dis- 
orders as atypical facial neuralgia and other disorders in which we believe that 
the pain was, in reality, of a psychogenic nature. We think it is the only opera- 
tive procedure which has a chance of changing the course of their illness to a 
more comfortable one. A long time follow-up has revealed that in phantom limb 
the patients have been more comfortable and better able to carry on a relatively 
_ ormal life, but the phantom limb pain has not been relieved. 


SUMMARY 


Medial ventral quadrant lesions performed by electrocoagulation in the 
frontal lobes produce good results without subjecting the patient to personality 
or intellectual damage and without producing epileptic seizures. This procedure 
or others of a limited or selective type should replace the older, radical operation. 

This type of lobotomy is also of value in carefully selected patients suffering 
from intractable pain when emotional factors predominate or are responsible for 
the painful illness. 


405 Heyburn Bldg. 
Louisville, Ky. 
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ROENTGEN INTERPRETATION OF ABNORMAL GAS SHADOWS 
SEEN ON PLAIN ROENTGENOGRAMS OF THE ABDOMEN 


Everett L. Pirxey, M.D., Date Unpem, M.D.* 
Louisville 


The plain roentgenogram of the abdomen is one of the most useful of the 
diagnostic aids available in modern medicine. The present state of surgical 
proficiency in laparotomy has brought exploration of the abdomen to almost a 
routine procedure in any unexplained abdominal complaint. The close study of 
the plain film of the abdomen with particular reference to significant gas shadows 
is of considerable aid to the surgeon in preparing him for what he might find 
when the peritoneal cavity is opened. 

The purpose of this discussion is to review in an orderly fashion the more 
commonly encountered abnormal gas shadows found on abdominal films and to 
familiarize the reader with the underlying pathologic causes. 

Most of this discussion will be taken up with the prone film of the abdomen 
for reasons to be pointed out later. We believe that there are certain conditions 
in which the erect film may be of value, however, attention to it has been grossly 
overplayed and much more specific information concerning the type and extent 
of illness will usually be obtained from the horizontal film. This is because of 
the better delineation of the mucosal pattern in the dilated intestine. 

The erect film of the abdomen has as its principal value the determination of 
the presence or absence of free air in the peritoneal cavity or other cavities. The 
free air will gravitate to the highest point in the cavity. In the erect position 
this will ordinarily be subdiaphragmatic. However, in an occasional case the 
subdiaphragmatic space may be filled with abscess or inflammatory tissue and 
the air will collect beneath the liver. Similarly, the lateral decubitus film with 
the patient lying on one side or the other and the tube in front and the film 
behind the patient, will demonstrate free air along the superior flank. This 
position may be substituted in patients who are too ill to be placed in the erect 
position. The presence of fluid levels in the intestinal tract on films made in the 
erect position is an interesting finding and is indicative of intestinal stasis, but 
it has been our experience that this is of little value in the differentiation of the 
type of intestinal stasis present. 

It is thought that if anyone concerned with the management of abdominal 
complaints would take the time to review the horizontal films with particular 
attention to the type of mucosal pattern present, he would obtain a considerable 
amount of information concerning the pathologic condition present. 

The plain film of the abdomen, for proper diagnostic value, should be obtained 
with the best radiographic technic with the shortest exposure time. The possi- 
bility of motion, either of the patient or his intestinal tract, will be materially 


*From the Department of Radiology, University of Louisville School of Medicine. 
Illustrations by the Department of Visual Education, University of Louisville. 


249 


2 
e 
t 
- 
a 
2 
: 
| 
a 


250 EVERETT L. PIRKEY AND DALE UNDEM Vol. 22 


reduced by using a very short exposure time. The films should have good detail 
and contrast because one is dealing with relatively small gradations of contrast. 
The intensifying screens, casettes, and darkroom procedures should be of the 
highest quality so that artifacts and other technician-introduced peculiarities do 
not appear on the films. Clean intensifying screens and fresh solutions kept at a 
proper temperature are a must. I do not believe that we can emphasize too 
strongly the need for superior technical quality of the films. 

The value of the interpretation of these films will depend directly upon the 
amount of experience brought to bear by the physician viewing the films. Un- 
fortunately, films are frequently made and interpreted in the dead of the night 
when smaller hospitals have no experienced radiologist or other qualified person 
to assist the referring physician in arriving at the correct interpretation. In 


Fig. 1. Case 1. Plain film of the abdomen of this patient shows several distended loops 
of jejunum. Surprisingly enough, there is no ileal gas seen on this film even though the 
obstruction was somewhere in the ileum. However, this is believed to coincide with the 
patient’s relative short history which had not permitted a sufficient amount of gas to 
completely fill the small intestine from the point of obstruction proximal. The illustration 
shows typical jejunal mucosal folds. 
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cases of mechanical intestinal obstruction, the seriousness of the patient’s ill- 
ness, the nervousness of the patient’s family, and the tension under which the 
physician is working, is not at all conducive to an orderly and systematic review 
of the films in question. 

We believe that as the persons on the firing line with acute abdominal catas- 
trophes become more familiar with the interpretation of the plain film of the 
abdomen and the wealth of information that can be obtained from it, both 
themselves and their patients will be saved considerable mental and operative 
trauma. 

The roentgen interpretation of gas shadows need not be surrounded in mystery. 
If the viewer applies his knowledge of anatomy, both normal and pathologic, to 
the shape and appearance of the gas shadows unfolded for him in the abnormal 
abdomen he should obtain a reasonably accurate visualization of the organ or 
organs affected. 

The appearance of gas in various levels of the gastrointestinal tract is quite 
distinctive if one only remembers the shape of the mucosa at various intestinal 
levels, e.g., the mucosa of the jejunum is made up of multiple regularly placed 
transverse valvulae conniventes which when outlined by gas make a charac- 
teristic picture (see fig. 1.). These on close inspection differ considerably from 
the haustral markings of the colon (see figs. 3 and 4) in that the jejunal mucosal 


Fria. 2 3 
_ Fig. 2. Case 2. The admission plain film of the abdomen of this patient shows numerous 
distended loops of small intestine extending from the ileum through the jejunum. Note 
_ diminution in mucosal folds as one proceeds caudad from the upper jejunum to the 
ileum. 
Fig. 3. Case 3. Erect film of the abdomen showing marked colon distention and fluid 
levels. Note absence of gas in small bowel. 
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Fig. 4. Case 4. A plain film of the abdomen of this patient shows typical loops of dis- 
tended large and small intestine which are commonly seen in paralytic type flows. The 
dilated colon shows typical haustration, particularly in the ascending and transverse colon. 
The jejunal and ileal gas pattern is also well revealed, particularly in the left half of the 
patient’s abdomen. Comparison of this film with the preceding figures gives an excellent 
demonstration of the difference in appearance between a paralytic type ileus and mechanical 
intestinal obstruction. 


Fia. 5. Case 5. The film shows the typical circular gas shadow of a closed loop obstruc- 
tion of the lower ileum, which is pathognomonic of this type of intestinal obstruction. 


folds run to the edge of the shadow in a more or less parallel manner and there 
is no indentation of the outer wall of the jejunal shadow as seen in the illustra- 
tion mentioned. Also, the mucosal folds are much closer together than in the 
colon. 

The ileum (figs. 2 and 5) when distended appears as a smooth-walled sausage- 
shaped shadow differing considerably from both the jejunum and the colon. 

The roentgen demonstration of these mucosal patterns is most apparent on 
films made with the patient in the horizontal position because that permits the 
gas to float against the mucosal folds of the dilated loops. Also, gas is usually 
seen in practically all of the dilated loops when the patient is in the horizontal 
position as contrasted with the vertical position when the gas tends to float into 
the more superior loops and may not outline the inferior loops near the point of 
obstruction. 

The closed loop obstruction is manifested typically on the plain film of the 
abdomen by a marked dilatation of the involved solitary loop of intestine when 
obstructed at both ends. The most common cause of closed loop obstruction of 
the intestinal tract is volvulus of the sigmoid colon, which appears as a large, 
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Fig. 6. Case 6. The film shows the tremendously dilated cecum extending from right to 
left superiorly across the abdomen. A small amount of ileal distention is also noted. 


smooth-walled, dilated loop of gas extending from the patient’s pelvis into 
the epigastrium usually slightly to the right of the midline. This is quite charac- 
teristic. 

Volvulus of the cecum and right half of the patient’s colon appears as a large 
smooth-walled, dilated loop of gas passing from the right lower quadrant across 
the midline, into the left flank, frequently extending upward to the left upper 
quadrant (fig. 6.). 

Closed loop obstruction of the small intestine is more uncommon than in the 
colon. However, it may occur when adhesions in some manner pinch off an 
isolated loop of small intestine (fig. 5.). Intestinal gas proximal to the obstruc- 
tion may or may not be present, depending upon the duration of the disease. 

By studying the character and distribution of the gas shadows one can fre- 
quently determine, 1) the location of the obstruction, 2) the type of obstruction, 
and 3) gain some idea as to the degree and duration of obstruction as exemplified 
by the amount of gas present. 

In recent years an interesting condition has been described which is known 
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Fic. 7. Case 7. The film shows the subserosal bubbles of gas along the wall of the ileum. 
The mottled appearance of the entire area is due to the infiltration of the wall of the small 
bowel with gas. 


by various titles, the most logical of which is pneumotosis cystoides intestinalis. 
In this, due to some break in the mucosal wall, gas passes from the intestinal 
lumen dissecting along through the muscularis and in adults, collects beneath 
the serosa of the intestines. This results in a very peculiar, but an extremely 
characteristic appearance on the roentgenogram as shown in figure 7. Here one 
can see the localized collection of gas and feces in the lumen of this particular 
patient’s ileum, and immediately adjacent and parallel to this lumen is a second 
group of gas bubbles which represent gas collected in the intestinal wall. 

This finding is of considerable importance diagnostically to the patient inas- 
much as it always indicates a break in the mucosal barrier and therefore, either 
some acute ulceration or intestinal gangrene, either localized or diffuse. Case 7 
is an excellent example of this in a patient with acute mesenteric thrombosis. 
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Fie. 8. Case 8. The films show the distribution of air throughout the biliary tree. 


Another unusual-and important type of gas shadow seen on the plain film of 
the abdomen is illustrated by figure 8, in which there is gas scattered throughout 
most of the patient’s biliary tree. This makes a characteristic shadow. This may 
result from some previous anastomotic surgery between the gastrointestinal tract 
and colon, or from fistula formation between either the gallbladder, or the com- 
mon duct, and an adjacent loop of intestine. This, when seen with previous gall- 
bladder surgery, may be of no clinical significance. However, if the patient has had 
no previous surgery in the right upper quadrant then it is diagnostic of a fistula 
between the biliary tree, or the gallbladder and intestinal tract, and corrective 
surgery should then be instituted. Some of these patients will have developed a 
fistula because of the recent passage of a large gallstone from the gallbladder into 
the intestinal tract, and may present themselves with signs and symptoms of a 
mechanical intestinal obstruction resulting from the gallstone stopping at the 
ileocecal valve, so it is always worthwhile to examine the right upper quadrant 
in the region of the liver shadow for the presence or absence of air in the biliary 
tree in a patient with low small intestinal obstruction. 

The following cases are illustrative of some of the points enumerated above. 


CASE REPORTS 


Case 1. Figure 1. M. W. A 43 year old Negro man admitted to the hospital with severe 
abdominal pain and vomiting of 2 days duration. Physical examination revealed a distended 
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abdomen, decreased peristalsis, and diffuse tenderness throughout. Initial treatment was 
intestinal intubation with a Miller-Abbott tube passed into the small bowel. This was 
continued for 5 days with intermittent relief. At the end of this time surgery was performed 
and revealed an adhesive band obstructing the ileum. This was apparently an aftermath of 
an appendectomy performed 3 years previously. The patient then made an uneventful 
recovery. 

Case 2. Figure 2. E. A. A 38 year old negro man admitted to the hospital with a history of 
vomiting off and on for 1 month. His symptoms had worsened and were accompanied by 
obstipation about a week prior to admission. Physical examination revealed an irreducible 
right indirect inguinal hernia. Surgery was immediately performed and a knuckle of viable 
ileum which was incarcerated within the hernial sac was freed. The patient made an un- 
eventful recovery. : 

Case 3. Figure 3. R. S. A 63 year old white man entered the hospital with the chief com- 
plaint of abdominal cramps, alternating constipation and diarrhea of 4 weeks duration. 
Physical examination revealed slight tenderness in the right lower quadrant and minimal 
abdominal distention. Occasional peristaltic rushes were heard. Sigmoidoscopy revealed the 
terminal 6 inches of the large bowel to be normal, but due to sharp angulation of the intes- 
tinal tract, the more proximal area of the sigmoid colon could not be visualized. A trans- 
verse colostomy was done 2 hours after admission. Three months later abdominal explora- 
tion revealed that the sigmoid loop was firmly fixed to the sacrum with adhesions resulting 
from diverticulitis. 

Case 4. Figure 4. E. B. A 30 year old Negro man admitted to the hospital with a 5-day 
history of lower abdominal cramping pain without nausea or vomiting. Physical examina- 
tion revealed localized tenderness to palpation in the right lower quadrant, rebound tender- 
ness over the entire abdomen, and an absence of peristalsis. Surgery revealed a perforated 
appendix and peritonitis. The appendix was removed, drainage instituted, and the patient 
made an uneventful recovery. 

Case 5. Figure 5. V. P. A 40 year old white man entered the hospital with symptomatology 
indicating acute appendicitis. This diagnosis was confirmed at immediate surgery and the 
first postoperative week was uneventful. Then intermittent distention and vomiting ensued 
and persisted until the patient was reoperated upon 10 days following his first procedure. A 
loop of terminal ileum 12 inches in length was found to be distended and adhesions were 
freed at either end of this portion of bowel. The patient made an uneventful recovery. 

Case 6. Figure 6. T. F. A 45 year old Negro woman entered with a 1 week history of cramp- 
ing abdominal pain, and intermittent vomiting. The patient had had a hysterectomy 10 
years previously. Plain films and a barium enema showed an obstruction at the hepatic 
flexure and the roentgenologic diagnosis was ‘‘cecal volvulus’’. At surgery on the third 
hospital day, a volvulus of the cecum around an adhesion was found. The adhesion was 
lysed and the postoperative recovery was uneventful. 

Case 7. Figure 7. W. W. Ten days following a right hemicolectomy this 61 year old white 
man developed fever, abdominal pains, and diarrhea. Physical examination revealed 
tenderness in the right midabdomen, and fluoroscopy showed fixation and bulging of the 
right hemidiaphragm. The impression at that time was right subphrenic abscess. At surgery 
the terminal 3 feet of ileum was found to be gangrenous. The ileocecal anastomosis had 
broken down and all architecture lost. A double-barreled ileocolostomy was done and 2 
weeks later a reanastomosis was established. The patient made a good recovery. 

Case 8. Figure 8. O. K. This 42 year old white woman entered the hospital with a history 
of several operations on the biliary system during the previous 7 years. Her last operation 
had been a choledochojejunostomy. 


SUMMARY 


A review of the significance of various abnormal gas shadows as seen on the 
plain film of the abdomen is given. 
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The importance of the horizontal plain film of the abdomen is emphasized 
with particular reference to certain significant surgical conditions. 
Illustrative case reports and roentgenograms are presented. 


Univ. of Louisville School of Medicine 
Louisville, Ky. 
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TRACHEOSTOMY IN ABSENCE OF HIGH RESPIRATORY 
OBSTRUCTION 


Hersert T. Jr., M.D. 
Louisville 


The role of tracheostomy as a by-pass of high respiratory obstruction is well 
known, and it is done without hesitation by practically all physicians at some 
time in their practice. Its role in the absence of high respiratory obstruction is 
not as well known and often is disregarded, many times with the loss of a pa- 
tient who might have been saved with its proper use. 

We will briefly discuss the rationale for tracheostomy in the absence of high 
respiratory obstruction and cite representative cases in which tracheostomy has 
been done using this rationale, to emphasize the benefits obtainable by its use 
in the absence of high obstruction. 

Carter and Giuseffi,': * have effectively demonstrated, both in the laboratory 
and clinically, the value of tracheostomy in providing a readily accessible passage- 
way for aspiration of tracheobronchial secretions, in the reduction in volume of 
the dead space involved in the respiratory tract, i.e., that of the nasal passages, 
mouth, pharynx, trachea and bronchial tree, and in decreasing the resistance to 
flow of air by circumventing the larynx (fig. 1). 


RETAINED TRACHEOBRONCHIAL SECRETIONS 


Any condition that results in impairment of the cough reflex and thus elimina- 
tion of normal and pathologic tracheobronchial secretions or aspirated pharyn- 
geal secretions, will eventually decrease the patient’s respiratory exchange by 
obstruction of the air passages to the lungs (fig. 2). These secretions must be re- 
moved to obtain adequate respiratory exchange. 

Bronchoscopy and tracheal catheter are efficient means for this removal, 
but unfortunately require well trained personnel and special equipment not 
always readily available. Tracheostomy provides a readily accessible passage- 
way to the tracheobronchial tree which may be used by many of the hospital 
personnel for passage of a catheter for aspiration of the tree as necessary to keep 
it clear. Tracheostomy has been found to be particularly valuable in this respect 
in poliomyelitis, serious head injuries, comatose conditions, and many other ill- 
nesses in which the patient is unable to effectively eliminate his own tracheo- 
bronchial secretions. 

Case 1. A middle-aged Puerto Rican male soldier was admitted to the General Hospital, 
comatose, about 1 hour following an airplane crash, with multiple injuries including bi- 
lateral cerebral contusions and multiple fractures of the left temporal region, the right 
clavicle, and the ninth through the twelfth left ribs, and multiple skin abrasions and lacera- 
tions. He was in acute respiratory distress with blood pressure 140/90, pulse 100 and respira- 
tions 40 per minute. There were coarse musical rales throughout both lung fields, and bony 
crepitus was present over the posterior lower left chest. 


From the Department of Surgery of the University of Louisville School of Medicine 
and the University of Louisville Hospitals. 
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Emergency tracheostomy was done. Immediate improvement of the acute respiratory 
distress followed aspiration of pulmonary edema fluid from the bronchial tree. Over the next 
1 to 2 hours aspirations as frequent as every minute were required to keep the tracheobron- 
chial tree clear. Between aspirations, inspiration was reinforced by forcing oxygen through 
the tracheostomy tube by means of an anesthesia machine. Pulmonary edema appeared 
controlled after about 2 hours of pressure oxygen and thereafter tracheal aspirations were 
rapidly decreased. 

Slow but gradual neurologic improvement followed cver the next week, and he was trans- 
ferred to an Army hospital, conscious, and well on the road to recovery. 


DEAD SPACE 
DECREASED 


LARYNGEAL 
FLOW RESISTANCE 
DECREASED 


TRACHEOSTOMY ——> 
SECRETIONS MORE 
EASILY ASPIRATED 


Fia. 1. Illustration of beneficial effects of tracheostomy 


REDUCTION IN VOLUME OF DEAD SPACE 


Carter, by measurements on cadavers, found that 100 to 150 cc. of dead 
air space lies above a tracheostomy opening. This air must be displaced before 
oxygenated air can reach the alveolar surfaces. We thus can actually increase 
the patient’s effective ventilation 100 to 150 cc. by by-passing this dead 
space. This added ventilation may mean the difference between life and death 
in a patient with a borderline pulmonary reserve, e.g., pulmonary cystic disease, 
flail chest, and rigid chest walls. 


Case 2. A 41 year old Negro male porter was admitted to the General Hospital at 9:00 p.m. 
on Oct. 22, 1954, with complaints for the past two weeks of increasing weakness and fatig- 
ability, loose black stools, and steadily increasing bilateral costovertebral angle pain which 
often radiated to the umbilical region, and increasing shortness of breath for 12 to 
18 months. 

Pertinent laboratory, physical and roentgenologic findings were severe anemia with 
hemoglobin of 3.8 grams and a hematocrit of less than 20 per cent, general hyperresonance 
and depression of breath sounds, generalized slight to moderate abdominal tenderness and 
rebound tenderness and extensive bilateral cystic changes of the lungs. 

Intensive conservative therapy, including multiple blood transfusions and stomach 
drainage, was immediately instituted. Massive gastrointestinal bleeding continued over the 
next few hours. At 6:30 a.m., on October 24, a subtotal gastrectomy and ligation of a bleed- 
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ing artery in the base of an ulcer 2 cm. in diameter in the first portion of the duodenum were 
done. He returned from surgery at 11:45 a.m. in only fair condition. With a few minutes he 
was in severe respiratory distress and using all accessory muscles of respiration and was 
rapidly deteriorating, obviously from inadequate respiratory exchange. No appreciable 
benefit was obtained by catheter aspiration of the tracheobronchial tree. 

A thoracic surgeon was called for insertion of a catheter into the cystic lung, with hopes 
of increasing the respiratory exchange. At his suggestion, however, a tracheostomy was 
done at 1:30 p.m. Respirations immediately became less labored and moderate improvement 
of his general condition gradually followed. By 11:00 p.m. he was considered to be out of 
danger, with a blood pressure of 110/70, pulse 96 to 100 and respiration 26 to 30. 

Severe dyspnea, particularly on exertion, continued but gradually improved. The tra- 
cheostomy tube was removed on November 2. He was discharged on November 13, in good 
condition, to return in 6 to 8 weeks for operation for the control of his pulmonary cystic 
disease. 


DECREASED RESISTANCE TO AIR FLOW 


Carter also demonstrated a moderate decrease in resistance to flow of air 
through the trachea when the larynx was by-passed by means of tracheostomy. 
With the resistance to the air flow decreased, the work necessary to maintain 
ventilation is reduced. In a critical patient this reduction of the work load 
may prevent a death from exhaustion in efforts to maintain adequate ventila- 
tion. In “‘flail chest” resulting from severe crushing injury or extensive thora- 
coplasty the paradoxical motion of the chest wall is decreased due to decreased 
resistance of air flow with an improved ventilatory capacity which may be suffi- 
cient to maintain the patient until his chest wall can be stabilized. 


Case 3. This 57 year old white man was admitted to the Louisville General Hospital on 
Oct. 12, 1954, one hour following demolishment of his car by a train. Examination showed a 
semiconscious and confused man, in fair condition, with a 4 inch laceration over the poste- 
rior scalp, multiple fractures of the right clavicle and the first through the fourth right 
ribs, with slight paradoxical motion of the chest wall and slight respiratory distress. He was 
treated conservatively with sedation to control restlessness, and with antibiotics. Over the 
next 24 hours he regained consciousness. Neurologic examination showed nothing abnormal, 
but he was beginning to have difficulty in raising his tracheobronchial secretions and para- 
doxical motion of the chest was increasing. Intercostal nerve blocks and catheter tracheo- 
bronchial aspirations were instituted. There was slow but gradual respiratory deterioration 


Secretions Interference with Normal Movement 
(always present) of Diaphragm or Chest Wall 


Plug in Air Passages Pa 
Absorption of Air Distal to Plug 
Atelectasis 


Bronchiole Primary Bronchus 


Lobular Collapse Lobar Collapse Massive Collapse 


Bronchopneumonia Lobar Pneumonia Possible Death 
Fia. 2. Effect of retained tracheobronchial secretions on lungs 
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over the next 5 days despite repeated blocks and tracheal aspirations. A chest surgeon was 
consulted on October 18. Aspiration bronchoscopy was done and immediate improvement in 
the paradoxical motion of the chest and respiration followed. Within 2 hours, however, 
respiratory distress was recurring. Tracheostomy then was done. Improvement again was 
immediate and thereafter there was gradual general improvement. The right lung gradually 
cleared and the chest wall stabilized in 7 to 10 days. Difficulty with retained secretions con- 
tinued but gradually cleared. The tracheostomy tube was removed on November 2, and he 
was discharged on November 5 in good general condition. 


DISCUSSION 


We believe all the patients reviewed would have succumbed if tracheostomy 
had not been done. In each instance rapid deterioration was occurring from 
respiratory insufficiency; one due to blockage of the air ways by secretions the 
patient was unable to eliminate, one due to marked encroachment upon the 
respiratory reserve by large pulmonary cysts, and one due to a combination of 
paradoxical motion of the chest wall and mediastinum and retained tracheo- 
bronchial secretions. 

Tracheostomy enabled each patient to maintain adequate respiratory ex- 
change and to survive until control of the factors responsible for the respiratory 
difficulties was obtained. The soldier (case 1) certainly would have actually 
drowned in his own secretions if the tracheobronchial tree had not been kept 
clean until he could control the factors responsible for the pulmonary edema. 
Tracheostomy, by increasing the porter’s (case 2) effective respiratory exchange 
some 100 to 150 cc. by elimination of physiologic dead space, enabled him to 
survive until he could adjust to the shock of his abdominal pathology. Trache- 
ostomy, by decreasing the resistance to flow of air through the respiratory tract 
by by-pass of the upper respiratory tract, decreased the paradoxical motion of 
the chest and mediastinum, as well as facilitated aspiration of secretions and in- 
creased ventilation, and enabled us to gain control of serious pathology in case 3. 

Prevention of hypoxia by maintenance of adequate respiratory exchange places 
the patient in much better physiologic state to combat his primary disease in- 
stead of exhausting himself in efforts to maintain adequate respiratory exchange. 


SUMMARY 


The benefits of tracheostomy in the absence of high respiratory obstruction 
are discussed, and 3 case reports illustrative of these benefits are given. 

It is our belief that if the rationale for the use of tracheostomy as proposed by 
Carter and Giuseffi, and reviewed here, is kept in mind and applied when prob- 
lems of respiratory insufficiency arise, many patients can be saved who are being 
lost through failure to recognize and properly treat this insidious entity. 


Louisville General Hospital 
323 East Chestnut Street 
Louisville 2, Ky. 
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EDITORIAL 
THE DEPARTMENT OF SURGERY: RESIDENCY PROGRAMS 


The modern department of surgery is a far cry from that of the early days 
described by Hall elsewhere in this issue. The interests of Flint, Gross and 
Yandell, the first professors of surgery in the University of Louisville, were so 
broad that they were “general surgeons’’, in the largest sense of the words. The 
publications of Gross, for example, included such varied subjects as wounds of 
the intestines, lacerations of the female sexual organs consequent upon parturi- 
tion, diseases of the urinary organs, fractures, and even one of the best text- 
books on pathology of that day. 

Tremendous advances soon made it impossible for any one individual to follow 
such a diversity of activities. As a result, many surgeons gradually became in- 
terested in specific areas, and in certain groups of diseases and injuries. General 
surgeons all, these men built upon this solid background the many highly de- 
veloped fields now referred to as ‘‘the surgical specialties”, to which, through 
concentration of interest, they brought a rapid increase in knowledge and tech- 
nical skills. It has been a wholesome development, for the most part, and one 
which has met the only valid criterion for judgment: the welfare of the patients. 
As a result, most present day departments of surgery include several sections 
devoted to the surgical specialties. 

This very development, however, has posed a problem in residency training. 
Medical school departments of surgery exist primarily for the purpose of educa- 
tion, and all of their activities, including the important one of research, must 
keep this objective clearly in view. It is a strange anachronism that some special- 
ties, originally developed by general surgeons, now show a tendency toward ever 
more restrictive training, to a point where men may complete their apprentice- 
ship without ever acquiring that basic knowledge of surgical principles which is 
so essential to good patient care. Some even go so far as to deny the need, or even 
the advantage, of general surgery as a background for specialized practice. 
Burch called attention to the fallacy of this concept in his presidential address 
before the Southern Surgical Association last year. Thorough familiarity with 
basic principles is more important today than ever before, and it is no less es- 
sential for the specialist than for the general surgeon. 

General surgeons themselves are not free from the fault of overrestrictive 
training. Some residency programs are so limited in scope that the graduates 
have little experience outside the upper abdomen and certain superficial aspects 
of the extremities. The inevitable result is inability of men so trained to render 
competent care away from the concentration of surgical specialists found only 
in the larger centers. All surgeons should read and ponder well the resident’s 
letter quoted in a recent editorial by Ravdin. Strict departmentalization may lead 
toward superior care of organs or systems, but all too often it also ends in poor 
care of the patient. People simply do not become sick or injured by systems, as 
a rule. World War II demonstrated the importance of broad backgrounds for 
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general surgeons and surgical specialists alike; of interest in this connection was 
the experience in neurosurgery as described by Spurling. Perhaps the present 
trend may lead to a team concept of patient care, but it is very doubtful that 
this could ever be as effective as care given by a well-rounded surgeon, with oc- 
casional consultations as needed. In any case, it will always be essential that some 
one individual bear the ultimate responsibility for the patient. It is of paramount 
importance that this individual’s background shall enable him to see and under- 
stand the patient as a living entity, rather than as a loosely connected set of 
systems, each the sacred province of a different specialty. By broadening the 
plan of surgical admissions, by rotation, or by whatever means, all general surgi- 
cal residents must somehow learn enough of the pertinent specialties to enable 
them to provide adequate care for their patients, whoever and wherever they 
may be. 

The welfare of our patients is an obligation we all assumed when we entered 
the field of medicine. We are responsible not only for our own personal patients, 
but also for those who will be the responsibility of our trainees in the years to 
come. Personal advantage and economic considerations have no place in the 
planning of educational programs. It should be unthinkable to enter men into 
specialized training without a solid background such as that gained in a good 
general surgical residency. It is equally short-sighted to send into the world so- 
called general surgeons who are ill at ease in dealing with any condition outside of 
the upper abdomen and who require a battery of surgical specialists for consul- 
tation in every problem which arises. It would be well if surgeons placed less 
emphasis upon “staking out claims” and more upon ways and means of further 
developing their ability to meet the needs of their patients. Areas of particular 
interest will always develop special skills which will be readily recognized by 
colleagues and patients alike. But, let us never forget that we are surgeons, 
first, last and always—our ultimate obligation a high dedication to conscientious 
care of those who look to us for aid. 

Rupotr J. Norr, M.D. 
Prof. and Head 


Dept. of Surgery 
Univ. of Louisville School of Medicine 
Louisville, Ky. 
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The editors of THe AMERICAN SuRGEON will at all times welcome new books in the 
field of surgery and will acknowledge their receipt in these pages. The Editors do 
not, however, agree to review all books that have been submitted without solicitation. 


Transplantation of Tissues: Cartilage, Bone, Fascia, Tendon, and Muscle. By Lynvon A. 
Peer, M.D., Clinical and Research Director, Rehabilitation Center for Plastic and 
Reconstructive Surgery, St. Barnabas Hospital, Newark, New Jersey. Volume I. The 
Williams & Wilkins Company, Baltimore, 1955. Price $13.50. 

This volume dealing with the transplantation of cartilage, bone, fascia, tendon, and 
muscle correlates much of the clinical as well as the experimental information covering the 
various phases of this problem. The accepted use of cartilage, bone, fascia, and tendon in 
clinical surgery is well known. The problem of heterologous rejection of tissue is a problem 
which at the present time remains unsolved and in general this text over-simplifies some of 
the basic concepts involved in transplantation. Regardless of this fact, this is a well-organ- 
ized and valuable test for researchers, students, and surgeons interested in the transplanta- 
tion of tissue. A great deal of emphasis is placed on clinical histology. Perhaps greater 
emphasis should be placed on immunologic factors which have probably much more to do 
with the ultimate fate of any transplanted tissue other than autografts. 

This book is valuable since it has accumulated and correlated much material which 
heretofore has been scattered throughout the literature. 

CreicHton A. Harpin, M.D. 


Breast Cancer and Its Diagnosis and Treatment. By Epwarp F. Lewtson, B.S., M.D., F.A. 
C.S.; Assistant Professor of Surgery, Johns Hopkins University School of Medicine; 
Surgeon, Johns Hopkins Hospital; Surgeon, out-Patient Department, Breast Clinic, 
Division of Tumor Clinic, Johns Hopkins Hospital. The Williams & Wilkins Company, 
Baltimore, 1955. Price $15.00. 

In this volume of 478 pages the author very aptly introduces the subject of cancer of the 
breast with a history of breast cancer and spearpoints this concept with a quotation from 
Anatole France as follows: ‘‘Let us not lightly cast aside things that belong to the past, for 
only with the past can we weave the fabric of the future.’’ The short historical sketch pre- 
sages the thoroughness with which this work is presented. 

There follow chapters on the anatomy and physiology of the breast. In the total of twenty 
chapters cancer of the breast is presented in all of its aspects. In the presentation the author 
has been assisted by eight contributors who are expecially qualified to discuss various parts 
of the subject. The often neglected psychological aspects of the disease are discussed in one 
chapter. Here the surgeon-patient relationships are emphasized and the duties of the 
surgeon are outlined. 

Everyone interested in breast tumors is aware of its controversial categories, with its 
mingling of impressions and facts. All possible is done in this. book to clarify the contro- 
versies and to draw logical conclusions where doubts exist. But no claim is made that there 
are not many questions still unanswered. 

Here is a monograph in which is presented all of the essential factors that should be 
known to the surgeon who proposes to treat cancer of the breast. The author’s writing is 
terse and refreshing. Frequent apt expressions and quotations make reading easy and free 
from monotony. 

The text is well supplemented with drawings, photographs, charts and tables. The quality 
of the printing and reproduction of illustrations is first class. 

It is difficult to conceive of a more complete and concise monograph of the size of this 
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volume on such a large subject. It should be read from cover to cover by those interested in 
cancer of the breast. It is highly recommended. 


Tuomas G. Orr, M.D. 


The Joints of the Extremities. A Radiographic Study. Notes on Non-Routine Methods; Non- 
Routine Ideas; Less Common Pathology. By Raymonp W. Lewis, M.D. Former Director, 
Department of Roentgenology, The Hospital for Special Surgery, New York City. A 
volume of 108 pages, with 102 illustrations. Published by Charles C. Thomas, Springfield, 
Illinois, 1955. Price $8.50. 

This short treatise on pathology as seen in the extremity joints was written with the idea 
of presenting methods of examination and methods of interpretation of roentgenographs of 
the joints of the extremities, not in common practice. The author presents a most refreshing 
monograph free from a long bibliography. The material is his own, acquired during years of 
activity as a busy Radiologist. The book also presents a refresher course on the subject of 
peripheral joint disease. 

The author emphasizes more particularly the value of soft tissue study and the observ- 
ance of minor bone details. He insists that efficient interpretation of a disease process 
depends on a knowledge of the normal joint. He recognizes the fact that the roentgenogram 
may not in many cases permit a positive interpretation of the existing disease process but 
it may be the guiding factor that will start the necessary chain of diagnostic procedures that 
will result in a correct diagnosis. 

The text is clearly written on high gloss paper. The book is well bound. The roentgeno- 
grams are well chosen for quality and reproduction is superb. Contributing to the value of 
the roentgenograph is the additional explanation of many of the films by a line drawing of 
the film. This book is to be recommended to radiologist, orthopedist and the general practi- 
tioner who is interested in joints of the extremity. 


G. M. Tics, M.D. 


Cancer Cells. By E. V. Cowpry, Director, Wernse Cancer Research Laboratory, Washington 
University, St. Louis; formerly President, American Association for Cancer Research 
and Fourth International Cancer Research Congress; President, American Gerontolog- 
ical Society and Second International Gerontological Congress. Illustrated. W. B. Saun- 
ders Company, Philadelphia and London, 1955. Price $16.00. 

The author discusses the broad problem of cancer from several points of view. The earlier 
chapters deal with definitions of terms, and contrast malignant cells with normal cells as to 
structure, composition and function. References to research are listed which have contrib- 
uted to this knowledge. This is followed by the theories of the cause of cancer, as well as 
the factors of host susceptibility. The chapter devoted to diagnosis and treatment is more 
theoretical than practical. However, references are given to sources from which details are 
available. 

The book is considered an excellent reference for most questions concerning cancer, espe- 
cially research. Interpretations of some of the facts found in this volume undoubtedly will 
change with time; however, the experimental data from which these conclusions are drawn 
will remain useful as a beginning for future research. 


J. O. Botey, M.D. 


BOOKS RECEIVED 


Books received are acknowledged in this section, and such acknowledgement must be 
regarded as a sufficient return for the courtesy of the sender. Selections will be made 
for review in the interests of our readers and as space permits. 


Surgery of the Sympathetic. By ALEXANDER Lee McGrecor, F.R.C.S. (Eng.), M.Ch. (Edin.) 
Consulting Surgeon, Johannesburg General Hospital, Honorary Research Associate, 
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Department of Surgery, University of the Witwatersrand. Bristol: John Wright & Sons, 
Ltd., 1955. Price $7.00. Baltimore, The Williams & Wilkins Company. 

Operative Technic in General Surgery. Edited by WarrEN H. Coxe, M.D., F.A.C.S., Pro- 
fessor of Surgery and Head of the Department, University of Illinois College of Medicine; 
Chief Surgeon, Illinois Research and Educational Hospitals, Chicago. Introduction by 
Frank H. Lahey. Second Edition. Appleton-Century-Crofts, Inc., New York. 1956, 
Price $19.00. 

Surgery of the Heart and Thoracic Blood Vessels. British Medical Bulletin 11:3 (September) 
1955. Brock, Chairman of Symposium Committee; Mr. N. R. Barrett, 
Scientific Editor. Oxford University Press, New York, 1955. Price $2.75. 
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